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THE VALLEY OF TEN THOUSAND SMOKES 


An Account of the Discovery and Exploration of the 
Most Wonderful Volcanic Region 
in the World 


By Roser? F.. Grices 


Tigtctot of THE NaTiosxaL Gatocrkarinc Socimitty KRatMaAL EXPEDITIONS oF 
TOES, THI, AND 1Q17 


Hazing achieved the distinction of being the first explorer to ascend Aft. 
Katma and study its acter crater, the largest im the world, Mr, Griggs, th te 
Grocrarnic fer January, 1917, gave a detailed account of the region wi Alaska 


affected by the explosion af thier monntuin, 
conic eruption since the begumang of recarded history, 


which wie the most fromendous vole 
inthe present article he 


mores trot fo Me members af the Scerety the wanders of the gigantic safety 
euler are ddjacent fo Mb. Katmai, which he hos named be Malley of cn 


Thousand Smokes, discovered and crplored by 


er prditionys. 


‘HEN the members of the Kat- 

mat Expedition of the National 

 Bonmue Soctery, looking 
ehirouiet Koti Pass, first beheld below 
them the Valley of Ten Thousand 
Smokes, it was at once endent that one 
of the great wonders of the world had 
heen discovered. The first glance was 
endugh to demanstrate that we had found 
a -mirncle of nature which, when known, 
would be ranked with the Yellowstone, 
the (rand Canyon, and other tiarvels, 
each standing without rival in its owt 
chiss [see alo pages 131 atid 147) 

But in spite of the certainty which pos- 
sessed 14 Of the magnitude and impor 
tance of our discovery, firtherinvestipo- 
tion at that time was impossible. We had 
been equipped for the definite task of ex- 


National Geographic Speicty 


filoring Katmat and reaching the crater 
af the gigantic volcano from which had 
come the tremendous eruption of Tune 0, 
Wji2, One of the most violent in history, 

For the accomplishment of this pur- 

pose our outht had proved adequate, 
tut the equipment was entirely insufh- 
cient to permit us to extend our lines 
across tothe Dering Sea side of the range 
and maintain a camp in the Valley of 
Ten Thousand Srokes. Moreover, the 
Hime remaining to ws wat too short for 
the task, ewen if we had been adequately 
equy ped, 

As pee in the Grocuarinic for 
January, 1g17, we were compelled, thete- 
fore, to turn Wate with only the scantiest 
evidence to substantiate the stary of cur 
truly remarkable discovery LHlowtver, 
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Phomerph bp Clarence P, Magar 


VALLEY OF TAN, TIOUISANT) MORES 


STEAM-HEATED TEATS AT THE HEAD OF TITE 


On examination we foul 


lo the bolipg point. This was indeed w eaeprive, foe the plage howl lew cals 


ing smerwhak behind we We pat moat of our bedding tinder im to keep ie cool [" 


“When owe turned) in the first night we were. aspen 


that a thotmoaneter threat six inches inte the ofmenal 


rovently vacated ky the revere 


bed to find that the ground under cur tont wae decitedly warm, 


yee 


ontly mee 


through the generosity of the Moard 
of Minagers oof the Mathwnal Ceo- 
graphic. Society, funds for another 
expedition were provided, and dur- 
ing the summer months of 17 we 
were able to continue the explora- 
boteof the previous vyear* 


TOM TEN THIMSAND Sankre a 
VAST SAPETY-VALVE 

When we reached Katmai Pass. 
in June, diz, 1 saw at orice thot 
everything was jost as it had been 
the previous year, ‘There were the 
two litth: furnaroles which we ha 
first found, steaming away exactly 
as they had been the vear before. 
This was decidedly teassuriny, for 
[ had been tormented with the fear 
that after all the time and effort 
spent m preparation for the expe 
dried Df oight find that.we had seen 
only a passing stage in the dectin- 
ing activity, and when we arrived 
we would find the valley dead, with 
all its volcanoes a thing of the past, 

When T got back to camp ard re 
ported the conditions, | fern that 
same ether menhers af the party 
had heen seeretly entertaining the 
oppocite fear—that the whole val- 
ley wat likely to blow up sartdenty 
wile we were in it! 

On the contrary, all that we hove 
fern indwates that the activity of 
this district, like that of the Yel- 
lowstone Park, has reached a sialile 
ttige, whieh will contings without 
much change for a relatively long 


* This was the fourth expedition seni 
ie tie National Geographic Society 1 
Hivestiote the stupendeds eription af 
wt. Ratti The ftet wie im tan: led 
hey Lepore ( Mirtin, of the 1. S. Geis 
logical Srey, Air. Martin's reget, with 
S7 Wieretrathoms. beng petted in the Feb 
THary, (14, nimer: the soca was i 
bats ane the third a eth, hoth directed 
lig: Robert PB. Giriges, of the Olio State 
Universite, whose report whe orinted in 
the January, mr7, number of the Na- 
TION A. EAPC MACAEENE, with 2 
istrations To arureciate the tumber 
hel tmraentotc of the dineoveries trade 
le the Notional Gecoerathic Sacety ex- 
reditnens, memttere ahoulif read genin 
these retort. Extra eonies of these m- 
teresting numters may be obtained at 25 
cents cach: : 
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period, Wherever we went conditions 
were the sume, All the vents, big anil 
little, are remarkably constant in their 
activity. 

As long as steam continiies to escape th 
such quantities, there appears to be little 
probability of a recurrence of any violent 
explosions hke those af mia, for the 
present activity of the region acts asa 
safety—-valve to relieve the pressure iron 
below and prevent its reaching the danger 
pout, 


FIRST VIEW OF THE TEN THOUCSANIT) 
SMOKES 


Last year Walter, who had been. keep- 
ing cump the day we discovered the val- 
lev, had listened to our accounts of its 
wonders with polite incredulity. T was 
interested! to see what the effect of really 
seeing the valley muelhit be on an wnedn- 
cated native with no scientific mierest to 
spur hin on, 

When we had examined the little fuma- 
roles tn the juss ond looked at the doxen 
or so of others round about, he turned to 
me with an air of “Well, | thought so all 
the time.” and asked, “And is this the 
Valley af Ten Thousand Smokes?” “Oh! 
No,” T anewered: “that is over the rise 
yonder.” | 

When we reached a point where we 
could see an down the valley, his amnaze- 
ment was tinbownded, “Why,” he ex- 
claimed, “a whole big valley all full of 
sake! | 

L had planned merely to look in ‘and 
turn back, for we had come a long way— 
$0 far that he had frequently remarked 
onthe way up how far we had come and 
how fast 1 was walking, and had even 
asked to rest. But once he catight sight 
of the vailey, he must goon. It was my 
time te call halt now, for I was thinking 
of the Jong way back to camp. Tut be- 
fore T could stop him he had gone a 
couple af miles: beyond the pass. He 
came home with shining eyes, very much 
exetied, and though he was-very tired he 
kept talking to Andrean about the wonder 
he had seen until late into the night. 

How | wished I could have understond 
his Russian and heard exactly what sort 
of an impression the valley had made. I 
gen stire tis description must have been 


ini 


far more picturesque than anything I 
ecold write. 


A WONDERFUL AND AMAZING SIGHT 


ft was indeed a wonderful and arnaz- 
ing sight that we looked upon, as we came 
into the valley from between the two lava 
mountains which guard- the entrance, 
Nor had this marvel of nature lost any 
of its allurement in the interval that had 
passtl since the one eeting glimpse | har! 
had of the phenomenon the vear before, 

As far as one could see down the broad 
Hat-floored valley, great colnmns of white 
vapor were pouring out of the fissured 
ground and rising gracefully, until they 
mingled ina common cloud which hing 
between the mountain walls on either side. 
We could not see how. far the activity ex- 
tended, for about 3 niles down the valley 
the smoke had entirely closed in, cutting 
off any further view in that direction. 

But we could look far up into, the 
brinches, which are given ‘off to east and 
west from the head of the main valley. 
To the west the columns of steam could 
he seen coming ont of the ground, close 
up to the base of the ee ee wine 
down from the enowfields of Aft. Mageik, 
same four miles away, To the éast our 
vision could not penetrate so far because 
of the prodigious activity m that quarter, 


where mytiads of vents af all sizes were 


pouring forth immense quantities: of 
sttimke. 


CROSSING THE MOUNTAINS AGAINST A 
HAW. OF PUMICE 

It was four days later before all was 
im readiness for the whole parly to go 
aver. None of those who made that trip 
will ever forget it. The wind, which had 
been blewing uncomfortably hard for 
until it began to carry nway on dishes. 
The wind gauge an the sheltered nook we: 
had selected for our camp showed a ve- 
locity of 25 miles per hour, Chat on the 
mountain it waa blowing twice as hoard 
and directly in our faces, [ft was so 
strong a5 fairly to Tift as off our feet at 
times; but worse than the wind ftself was 
the hail of sharp pumice which it raised. 
The ‘pa etit like a knife whetiever it 
struck our flesh. The others protected 
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their eyes with close-fitting goggles; but 
the lender could not avail himself of that 
relief because of the necessity of keeping 
to the trail, which in places was. com- 
detely drifted over, . Fortunately this 
insted only sound the shoulder of Chser- 
vation Mountam, and from there on the 
going was comparatively casy, 

We later foutid, however, that this was 
by no meats an extreme wind for this re 
gion, On another oceasion the men, after 
starting, were unable to make it and had 
to turn back, The wind gauge at the 
sheltered carp that day registered 60 
miles an hour steadily, and much higher 
on the gusts. 

MIQNIONS OF VOLCANIC VENTS 

When this year’s party reached the yal 
ley, the effect on the men was stupendous. 
None had imagined anything nearly so 
wonderful, Every ane agreed that no 
desctiption could convey any conception 
of its immensity or grandeur. | 

1 found that my matter-of-fact chemist 
was counting the smokes to see whether | 
had been justified in asserting that there 
Were teri thous. of them. Fe SOC) ati- 
noiticed that 1 was quite well inside the 
number. There are certainly many times 
ten thousand to le seen, even ona clear 
day, and when the weather 1 moist 
myriads more appear, for then the smoke 
from the mulltons of littl holes whose 
raises ordinarily are invisible condense 
until there are a thousand times ten 
thers, 

One member of the party. who having 
traveled considerably and found many of 
the sights of the world overdrawn, was 
somewhat skeptical in-advance about the 
Ten Thousand Smokes. When once he 
felt its thrall, however, he repeated over 
and over arain, “Why, vou couldn't ox- 
agperate it.” This statement is perfectly 
truce, While the statistics of length, area, 
ete., could be falsified, the enlarged fig- 
ures could no more convey any idea of 
the immensity of the new wonderland 
than can the real dimensions. 

This is one of the greatest wonders of 
the world, if not mdeed the very greatest 
of all the wonders on the face of the 
earth. The valley cannot be deseribed; 
only after one has spent many days within 
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its confines does one begin to grasp the 
proportions. All of these comments were 
made on first sight. We had not yet really 
seen the valley ourselves. | 


OVERAWED EY THE WONDERFUL VALLEY 


The sensation of wonder and admita- 
tion, which came first to all, soon guve 
way to one of stupefaction. The magmi- 
tide of the phenomena simply overcame 
us. As we moved to any corner of the 
valley, what we liad supposed from a dis 
tance to he litth fumaroles turned out 
thonster vents, each group-more wonder- 
ful a spectacle than the whole, seen in 
panoranh, so inconceivally vast ts the 
Volcanic (regio. . 

No amount of experience setined sufh- 
cient to enable us to grasp proportions of 
this enormous safety-valve. 

For the first few days we were ovér- 
nwed. Fora while we simply could not - 
think or act in the ordinary way. At 
might T would curse myself, as [ lay in 
my blankets, and make a bist of the things 
T wanted to do the next day; bot when 
the morning came I could not move my- 
self to action. I could only look and 





fupe. 


Shipley, the chemist, was easily the 


most seli-possessed of the crowd. Tut. 


for him we probably would have turned 
around avd come home without any of 
the scientific material we had gone to col- 
lect. After all, the whole valley is very 
much of a gigantic chemical laboratory, 
and perlaps that accounts for his greater 
command of himself. Yet on the third 
day he remarked that “he did not feel 
like monkeying with his little bottles of 
chemicals.” 

N— was frankly scared to death He 
did what | told him, but except when told 
to do something he sat ina dull-eved 
stupor, like one at the funeral of his. 
sweetheart, from which no efforts of ours 
ewuld rowse him. I can only guess the 
effort it must have cost him to go up to 
the fumaroles and get pictures of them. 
He said himself that he expected to go 
crazy before he got out again. He had 
to be relieved and sent down to the lower 
comp before he regamed his nerve, but in 
the end hac as good command of himself 
is any OF ts, 
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I was utterly unprepared for the icel- 
ings which thus overcame me. In wi] 
lind net stuyed long enough m the valley 
to get beyond the first sensations of won- 
der and adnuration, | bac) bye means 
grasped the situation sufficiently ta report 
it aceurately, This 2 Wit should have 
been naned “The Yat 4 of a Million 
Smokes,” for there are certainly: not one, 
bat several millions of them all told. 


AK OF CAVE-INS ANDO FUMES 
A large factor inomy feelings was plain 


fer. ea | ought in honesty to a 
cowardice, The spectacle was so mutch 


higger than | rememberdd it that [ was 
badly seared by the job [ hud wndertaken. 
The fear which beset me was twofold: 
fear of cave-ins and fear oF the fines, 

As we explored the matgin of the val- 
ley (the worst place, as we aftemwvard 
food), we could plainky hear the ground 
ring hollow beneath the thinks of ovr 
stafta, and more than once we felt it shake 
beneath our blows. What if the ground 
should suddenly pive way lerieath ovr 
feet and precipitate us into a steaming 
ealetron 7 

A breath of the steam fron 4 vent 
hlown around ws for ua moment by a 
chance breeze “gaye an uncomfortable 
burn. We knew that if once a man fell 
into such a place be would he instantly 
parboled. | 

AL frst we roped up.as for motrntnin- 
clinbing and spread out, se that if one 
man went through, the others cenld pull 
him out, But when we come better th 
roulize the conditions, we discarded the 
ropes, for we decided that if aman once 
wot iit would be more merciful to leave 
him than to attenspt to pull him out, 

We had been assured by the best au- 
thority that there could be no danger 
from the fumes, but | had brought along 
a chetnist partly for the express. purpose 
of wanting 118,03 to what was not safe. 
L ktew this valley to be different from 
every other place in the world, and rea- 
conned. that there conld be no real basis 
for the assurances given me, What I 
feared was carbon monoxide, that color- 
less, odorless, tasteless gas, deadly even 
it concentrations as smallas five parts m 
toooo, It is usually present in the ema 
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nations from voleinbes, There 48, more- 
over, no simple chemical test hy which its 
presence may be ditected, What tf we 
should pet a dose of that before we were 
aware oF the danger ? 

fiat, tike practically all the bugaboos 
which one meets mn this world, these were 
proved by experience to be nmch fess 
dangerous than our imagitiations had pic- 
tured, Experience showed that there was 
always plenty of gir to breathe, and we 
found neo insidious gases likely to strike 
one down without warting, for our noses 
always gave us abunilant notice of dat- 
remus phices, eo that we suffered mo im- 
jury bevend slight headaches and tem- 
porary dMconvenecice 


LEARNING TO THAVEL SAFELY 


_ Soalso with the cave-ins. As we grew 
familiar with the conditions we bait up 
a. basis of experience that soon enables) 
us to pick oar woy with some deyree of 
safety. ‘The deposits brought up by the 
fumaroles themselves so encrust ther 
throats and the ground round about that 
4 thin poof over a eavern will support 
atin with safety. 

The worst places were those where fis- 
sures had been bridged over by ash and 
mil, so nm to leive nothing to imlicate 
their presence. After we hod been in the 
valley several days we had some experi- 
ences with such places that probably 
weold have teomed us back had they oc- 
curred when we first arrived, 

Several times, when we accicentally 
nut n foot through a thin place in the 
crust, steam came spouting out of the 
hole, forming a new fumarole. [ise it 
was always une foot only and the owner 
did pot take long to get out. | 

Once, while walking icross a place that 
looked perfectly solid, I noticed a new 
holemidway between two oli fissares and 
on investigating found that a steaming 
fissure two feet wile and ten feet deep 
was fooled over for fifty feet hy a lnver 
of mud so thin that | could perforite 
it anywhere by a slight thrust with my 
cea, 

Bit such experiences rapidly led us to 
perfect a sort of technique like that of 
the mountatn-climber, which enabled as 
to choose the safest paths. Moreover, 
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the first trip over the ground was the 
most dangerous. After one man hid ex- 
plored any orea in safety, there was no 
wrobability of accident to those who fol- 
jowerl, 


COOKING AT A FUMAROLE 

Tn many places the valley round about 
the verits is covered with a peculiar blue 
nnd, thinly coated with a chestnut-brown 
crust, which sometimes aupports one atid 
somictincs wives way sticilenly, letting one 
dowr to his shoetops in the soft, scalid- 
ing mud beneath. Ap such times one fs 
ant to feel that his feet aré taking hold 
on hell in wery verity, particularly if the 
place happens to look “ticklish” other: 
wise, We were surprised to find that 
continued fmmmersion of our feet m sich 
places did our shoes no perceptible m- 
jury, for we had expected that they 
would be rapidly caten away. 

We chose our camp well up on the 
mountain side overlooking the valley, 
¢lose beside a melting snow-drift. Mere, 
although we were denied the pleasure of 
a campfire, for tet a-stick of wool re 
mains anywhere inthe valley, we had “all 
the comforts af home.” Fifty vards be- 
hind ws was our refrigerator, where we 
could keep everything freezing cold until 
needed (see page 124). 

Just in front was our cook-stove—a 
mild-mannered fumarole—into which we 
hung our pots ty. cook our food, We 


were somewhat dulteus beforehand as to: 


the fensibility of this method of cooking, 
because of the noxinus gases that came 
eff along with the steam; but the results 
were more than satisfactory. We tever 
detected the faintest taint in any of our 
food. Everything was always done ex- 
actly right, Since the pots were sur- 
rouridded by an atmissphere of ve steam, 
inst at the point of condensing, nothmg 
ever boiled away, cooked to pieces, or 
burned, no matter how long neglected or 
forgotter, | | 

There was only one drawhack: while 
we were in the valley we had to do with- 
out ourald stundiys, bacon and flapjacks, 
for our stove wold not fry. There 
were, however, many vents in the valley 
qitite hot enough to fry bacon. The va- 
por from most of the more active ones 
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is so hot that the steam does not con- 
dense for some distance beyorl the vents 
(see page 133). When a stick is poked 
into these the end is quickly charred, in- 
dicating a temperature considerably above 

y pean. 





the Frying . | 
Our thermometers did tot read high 
enough to measure the temperatures of 
(hese vents, s we were unable to ascer- 
tiin exactly how hot they were. But we 
did not think it advisable to try bacon 
and flapjacks in’ them, beeause most of 
them are a little too vigorous to be alti 
gether manageatile, The vapor in many 
cases comes out with such force that the 
frying pan would have had to be held 
down against the rising steam. A sudden 
putt of wind from an unexpected quarter 
might, moreover, have blown the steam in 
the cook's face and inflicted a serious 
burn. 







A STEAM-HEATIO TENT 


When we turned in the first night, we 
were astonished to find that the greuned 
under our tent was decidedly warm. On 
eximmination we fotnd that m thermorm- 
eter thrust. 6 inches into the ground 
promptly rose to the boiling point, This 
wis indeed a surprise, for the place only 
recently had been vacated by the retrest- 
ing snowhiunk behind we. 

We pot most of our bedding under us 
to keep us coal! 

But before long our blankets were as 
het as thé ground. Close to the snow- 
drift as we were, and at an altitude of 
ubowt 2.500 feet, the air wat at times: 
quite cold; so while we steamed on one 
side we froze on the other. We had to 
keep turing over and over in the effort 
to equalize the temperature. We did not 


sleep much the first night, atid all) ex- 


picted to “catch our death of cold,” 
After a few hours we discovered that 
the ground was pot merely het, tnst that 
invisible vapors were everywhere seeping 
up through the soil The condensntion 
of this steam from the grotind made our 
bedding first damp and then wet, so that 
by mdrnirg we were in a most curmonus 
cose, The sensations that greeted us om 
awakening in these warm, wet beds can 
in jiistioe be compared only with certain 
distressing. memories of one's childhood 
days, which they exactly paralleled. 
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Phequgraph by Hobert F, Crlgs 


OUR KEPRIGERA TCR 


Just behind! the tent was an ashecovered enow-drift that made an ideal refrigerator: 


The wnly 


trovhie waa that dar larcer waa hardly equal te the ocoonimolanins worded 


This state of affairs worthed ws vere 
much mdecd, for sich conditions were 
the whest posible for the films on which 
we were depending to vouch for our 
story, By hulding a sort of crib with 
the walking sticks we had hroughe fren 
the lower camp, weamanaged to keep them 
off the oer, and-so reasonably cool: but 

aprite of sll ear efforts, they ahiwer| 
consideruble deterioration before they 
equld be developed. 

Our instruments alsa took up water 
wid swelled. so that we feared we should 
lose everthing. A tripod, which: had suc- 
cessfully stood the cliniate aft a trrvpine gt. 
rain forest. jamined aco tard that it could 
not be hantered loose: The cameras 
swelled until ther focal points. were 
shifted, A panermc ontit upon which 
high hopes had been built refused to work 
“ariel Wiis altagret her eels far the Trst cit 
the saner 

As leaw everything thus rapidly sonk- 
iti Lip With water, | wis very nec ly chia 


turbed over the consequences that would 
ensue when we should be caught in the 
Tain; tor, white our Tumarole mught be 
nn ideal cook-atove, it was no rood to dry 
Hothes by. With a. steamy tent there 
would be absolutely no way 4 drying our 
clothes after they were once wet, ('Trans- 
portation was so diffienlt that we had 
TuaErht no change of clothing. 


VAMOMS: (a? TIE VALLEY CURED 


KH EU ATISM 


iat in all these fears [ was most hap- 
puly chsappointed, forwe found that while 
very thang soon became steanty (larg in 
spite of-all we cotild do, likewrse hvthing 
thio grit Sop ping wet Wis scott reduced to 
the same mest conditian: When we came 
in: souked throteh and chilled after a 
ducking, therefore, we foto that the 
thing to do was to crawl mite our tlank- 
ets, tul after s while oth clothes and 
hedhding would beconw as “dev” os when 
We started out. 
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STEAS COMIAG OUT 


“The amareimnal fiesures waaally chum open like ureat CTU 
lf one loan pellet dite ie mouths of 


ene micht fall wales core ful. 


‘oOoxyG THF 


FPhwtagraph by ther F. agg 
LENG oF A FISSURE 


im Gow surface, mie which 
thio were. they are 


wo hicved wo he the cieing poaees that they are eitier trmedtately upeywied out again or sitk 
Jawly dawn through the rising steam like feathers semthiug to carth" (see page 197). 


In spite of the exposure to which we 
were daily subjected, there was not a sign 
of a eold-or other ttness in the party, lot, 
an the ccntrary, the constant steaping 
seo a gel treatment for the rhyett- 
reali THEE: which wusually develop on 
such expeditions. During our stay in the 
valley, and for some time after we Iecft, 
we were as free fren such aches as if we 
hod taken the “core” at a let spring. 

We therefore, to apprecite 
ereatly our steanmt-hreated tent, for we 
fortnd it always warm and score, and 
there were times when the driving wind 
andl mut otisule were co litter that we 
could hardly have endured the hardslitps 
otherwise. 


Celie, 


HAS ADANW EVIL offense Ts 


THE VALLEY 


TEE WEATIER 


It would He a mistake, however, to sup- 
nose that with nll our convemerices the 


cohdimions of our ie mothe volley were 
ltegether tdeal The Alaska Peninsula 
fe rotoriois as a stotrm-breedler, and be- 
fore the eruption Raton Pass had a 
Te nati for licie| thheanther not tT lie 
matched chewhere on the American con 
tment, Now, with such enormons yuan 
Ghies of tot stearn rushing imto the arr 
close lestdle the extensive ghiciers ane 
snow-helds of the mountains, the weather 
is necessity abot as bad as contd be 

From the head of the voller where 
conditions mode it necessary fot ws. to 
cin, we cold often look outot oar coor 
through a atenn that threatened te tear 
the tent from the ground and seve bright 
dumslite pd good weather bwe toles 
down the valley. 

There was fain ploiet every day we 
were in the valley—not the gentle mist 
farnilinoe to dwellers: of ‘<nutheastern 
Ataska, burt-real comin Gar alrops, drive | 
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before the gusty winds that penetrated 
everything, until our tent roof looked like 
a basket. How we wished to study the 
valley from the shelter of a house with a 
real roof, where we could keep things dry 
and cotitemplate the wonders of mature 
with some degree of personal comfort! 

But in the intervals between the rains 
the sunshine made wp for all the hard- 
ships we endured, The weather here 1s 
somewhat Hke the little girl with the curl: 
“When it is bad it is undemably horrid, 
but when it is good it is so very, very 
goed’ that one straightway forgives the 
evil moods. Whenever the skies cleared 
wet instantly forge, the discomforts which 
we had endured, and one and all gave 
ourselves up to adniration of the sur- 
passing beauty which surrounded us, 

Huving thns established urselves in 
the valley, we proceeded to prepare for 
the study of the radaiyractentini problems 
presented by this unique place. 

One of ihe first peculiar diseoverits 
made bys when we arrived in the valley 
was the great number of dead insects 
around the vents, where they had. been 
Lilled by fying into the live steam, Hine, 
therefore, came up for a few days to 
study the insects with the purpose of as- 
certiining how they get into the valley 
ant) where they breed (see page 194). 

The larger animals are practically ab- 
sent, but we found occasional tracks af 
hears, wolves, and wolvetines, which had 
crossed the valley from one range to the 
ather. | 

Most of these were old, but one day | 
found the tracks of a bear which: had 
crossed during the night, ! wish [ could 
have watched him when his fect sank into 
the patches of soft, scalding mul that lay 
in his way. He must have been treated 
to the surprise of his life! But however 
he felt, he kept right on straight across 
the valley, without eg He the slightest 
ileviation to avoid the 
i deep into the hot mud (see page 
152 

Maynard, with one of the others for 
assistant, totled up to the semmits day 
after day with 3o-pound packs to sectre 
the topographic map which is-the neces- 
cary hasis forall our statements of areas 
and sizes. lis was arduous work and 
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ness to surmount. 


places. often 


tan 


the effort was often wasted, for the days: 


when the mountain summits are perfectly 
clear, a8 39 neceesary for this work, are 
rare around mountain passes anywhere, 
and here especially 0. 

Sometimes the weather seemed to have 
an almost fiendish power of opposing 
their plans, for several times front the 
Valley we could watch and see o thin 
clond hanging all day to the very summit, 
on which they stood shivering, while the 
bther mountains all ground were clear. 
More than once it seemed as if there 
would not be enough clear days to com- 
plete the chservations, but in the ent! they. 
succeeded in getting the data for an ex- 
cellent may. 


PRACTICALLY ALL PLANT LITE DESTROYED 


The most disagreeable, as well as one 
of the most difficult, tasks fell to Shipley, 
whe collected sary les. of gas from the 
vents for analysis, pom which i i linped 
to learn much about voléances in general 
and those of this district m particular. 
Tn laying out work in advance, to poke a 
glass tube into a vent and pump the gas 


into a collector sounds easy, but in the 


field all sorts of difhenulties crop up which 
Teqiire great patiene and resnurceful- 
Apparatus will sot cles 
whit is expected of it: tubes clog prema- 
turely or snap in the heat. 

Moreover, a volcano is not an easy 
customer to deal with at close tanger. 
W hen, after some trouble, one is ina po 


artion where he can get his sample, atid a 


sudden shift of wind brings a cloud of 
hot, blinding gas around him, he is placed 
in a difficult, not to say danirerous, sittiu- 
tion. More than once our gas collectors 
became lost, but fortunately the precious 
samples were all secured without mishap 
and a considerable amount of other val- 
walle chemical work done. 

‘Only the botanists were without em- 
ployment, for im the formation of the 
valley all life was completely annihilated 
arn qilants are practicully absent, Not 
quite so, however, for around some of the 
Vents moss and alm are beginning to 
start Where bathed by the warm breath 
of the fumarole, from which they derive. 
heside the constant morture, their supply 
of nitrogen in the form of arnimonia, 
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I lisetoatrnis lew f. Wo. Shiney 


MOUNT, CRUTERCS, LYING STRAIGHT ACHOSS THE HEAD OF TILE VALLEY, BRESE SUNLESS 
A CROUCHING ASIMAL GUARDIAN) THY, ENTHARTCE Thi HADES 


This metitain 3 practically gurroswiet Diy fumarcics ening jets of steam ‘Cece alee 
gine igen 


which js given off in consuleralle quut- 
tity bw the verrts. 

The benns we dropped on the “kitchen 
floor’ mear our fuoarole also sprouted 
nid grew rapidly on the warni grood, 
soon miking a bright-spot of green; but 
they were short lived, fot the roots were 
killed wherever they touched the acid sol 

The alserce cit veectotion aya? he ee 
portunity to spam all at my. lettre tm 
sttdying the manifold geological prob- 
lems aot the place, wiliich presents fi Tt 
markable and unique exhibition of geo 
logical forces. 


A COMPLICATID SVSTEM 0F S30 KI Nis 
YALLEVS 

The area in which the vents occur is 
not at simple valley, but meludes a com 
plicated system of brinches, the whole 
forming a tract of very wregilar shape. 
The main line of activity extends directly 
transverse to the axis of the Alaska Pen- 


instila from Aatmai [ass northwestward 
towanl the head of Nalneck Lake. In 
this direction vents occur all the wav 
down the valley as faras the beta! ta the 
north, There is cleat evidence that when 
the steam jets burst forth thts line of ac- 
tivicy als extended straight acrass the 
puss and viown through the wiper vailey 
at Magretl Creek to (heervation loti 
tain. 

As one ascends this main valley from 
the Hering Sea-stle, lie sees lying strarght 
across tt hea a mountain resembling a 
ctouching animal ~uurdimg the entrance. 
This mountam, which we thovwgzht appr 
priate to call Cerberus, is practically sur- 
rounded by funiaroles, for asmall branch 
valley runs around from the poss. In 
front of Mt. Cerberus the valley & very 
Wide, sending a short: brinch westward 
under the glacicrs of Mageik and another 
loner one to the east toward the crater 
of Katmai (ste page 140). 





THE 


In the Jatter 
branch the climax. of 
the netivity of the 
whole district t to be 
found in the twe re- 
tharkalle features de 
acrilcl = below—lall- 
ing Mountain aru! 
Noveripia Volcan, 
We Were astonished 
io )6ffmd)=«6otthat «this 
branch has to head, 
Lut COT hes rrr 
by Mt Katmat and 
back to the tain ‘val- 
levy under the slopes 
of Knife Penk 

The micnanita tts, this 
surrounded by a com- 
plete ring of vents, 
are $0 fot wp liv 
faults that we named 
then the Hroken 
Meuiutains. They are 
liteecte! liv a émolter 
brinch valley, also 
full. of vents, strefch- 
ing across from No- 
vataptin. Activity oe- 
curs in wet another 
branch on the oppo- 
cite stile of the main 
valley well down to- 
ward the ben The 
tetol length of all: of 
these snacking valleys 
18.32 nmles. The aren 
is 70 sqmare miles, the 
average whith being 2 
rhe. 





Witt THE YR OWEN E 


PARK 


CaiMPARIGOIN 


With these dimensions at land, it wall 
he interesting to compare the valley with 
the Vellowstone Park; In the Yellow- 
stoi there are about 4,000 hot springs 
ored ai hondred pevsers scattered over an 
ima of some 3,000 square miles. ‘The 
geysers, which are the most interesting 
feature, occur in several tolated geyser 
hasins, whose total area is hardly 20 
aquare miles. The lareest of the geysers, 
Which play but-seldlom, shoot ap a column 
scarcely exceeding 300 Tect in height. 
The column of Old Fanthfal, whieh is the 
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ALORS G 


With the steam #0 thick that ine conmnt eee its 
wonders where he ts coming mit 


PPhitebitgerapale bie JL WY, Sirapiliny 
A STEAMING FISSURE 


Huy, teh colpens 


only eeyser the tourisl cam count on sec 
mg in action, i alott poo feet high, 

In the, Alaskon Valley there are in con- 
dtant dictitin thousands of vents whee 
columns exceed that gure. “Che columns 
of several of the largest vents may, when 
conditions are right, ascend more than 
2.000 fert into the oir or, wider the tuthi 
ence of the winds which sweep the valley, 
trail along the ground for two-or three 
nthe. 

WITTY THERE ARE AQ GEYSDES 


Qne of the questions toast frequently 
asked by persons interested in the region 
& whether or not there 


are geysers. 





BP lsitee spat Ta Rehert EF. lortges 
AS4PICAL MUD CANYON t8 THE VALLEY OF TEN TIHWOESA SD SNOKES 


These curions, twisting gorges, though only a few feet wide, were often G0 fret deep 


133 





Photegrugh ty J) WW. Stages 


[NSPRCTING THE CAVERNOUS MAW OF A GAS-EMITITTING VEXT 


The gases from these: openings are transparent until they begin to condense in the at 


moaspicre. Therefore it 14 frequently possible to look inte the depths of the earth for man 


feet. 
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None was observed, and the conditions 
are such as to make their development 
unlikely forthe present. Geysers belong 
to, a declining stage of volcanic activity, 
while the present region if in @ youthful 
stage. A geyser consists. essentially of a 
colunm of hot water mixed with steam, 
which i periodically projected. into the 
att hy the sidden formation of the steam 
from water gradually heating up to the 
boiling point. 

A geyser can exist, therefore, only in 
rock cool enough to, permit the accu 
Lition of the water. The vents of this 
stearning valley are so hot that they would 
Instantly vaporize any ordinary quantity 
of water that might find ite way into 
them. “One can readily see that if the 
villew cools off gradually there may come 
a time favorable for the formation of 
reyaers, 

To attempt any catalogue of the indi- 
vidual vents or any desenption of thet 
would be utterly futile. ‘Thev vary all 
the way from meee’ jets of gns to 
mighty columns of smoke which overtop 
the mountains. To explore the valley 
thoroughly and become sequamted w ith 
the characters qf the various vents would 
require a residence of several months. 
We were continually “surprised to fitid 
new and interesting features in places 
with which we thought we were perfectly 
familiar, The smokes: in general, how- 
ever, may be classed as coming either 
fram craters or fissures, 


Tuk bearers oF THe ram 
The eraters are much less numerous 


than the fissures, but include some of the 


largest and most active of the vents, All 
of them are located in the (oor of the 
valley, not around the edges. They aver- 
are nbout roo feet in diameter, The rims 
are slightly raised above the general level, 
showing that they were produced by ¢x- 
plasive action (see page 135), hut the 
cima Of maternal in these creter tints 
is Ingeneral, very much less than enough 
to fill the cavier. Within they are per- 
foctly conical pits, sloping down into the 
throat at the bottom. 
The steep sides, standing at the critical 
angle, remind one of the pits which ant 
lions dig in the sand, Indeed, little im- 
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agination 1 required to pictitre the old 
devil at the bottom watting to devour 
whatever. slips over the edge; for the 
sides are so nearly perpendicular that if 
any one made the first slip he could never 





get ct gt. 


The smoke from these craters comes 
wut in stich valume that often the hole is 
completely filled and tts outhines con- 
cealed, but by waiting a few momertits al 
the windward side one can usually see the 
inside of the crater, and sometimes for an 
instant catch a glimpse of the throat at 
the battom—tisually a perpendicolar tube 
about TO fert in diameter leading down 
inte the bowels of the earth, On faver- 
able occasions oné miny ste as. minch as: 
50 feet below the surface of the pilain; 
bat these momentiry ghmpees dil not 
rive us much information as to the char- 
acter of the rock at that depth, W'e could 
noteven be sure whether it differed from 
the surface mud. 

Many of the craters-stand apart from 
other vents, Im other cases they are 


Erouped together in areas with few fie 


sures. In a few places the evident rela- 
tions between craters and fissures furnish 

rleet moilels of the relations generally 
fe kine to underlie the great lines. of 
volcanic petivity that girdle the word, 
Tn such a place a long fissure has here 
an there thrown up craters aroun 
points of speetal activity, forming lines 
of craters standing up out of the fissure 
and Jocally obliterating it without con- 
eealing their telations to it, 

In the same way euch asenes of vol- 
canoes as the Aleutian chain, of which 
the present district is a part, are Sutfi 

sed to be built up around the openings 

from a continuous fssitire in the enrtli's 
crust.extending for several hundred miles 
throughout the length of the chain. 


THE FISSUMES 


Much the greater part.of the steam im 
the wallty comes to the surface, not im 
these craters, but through the innumer- 
ible fissures: ‘There are readily seen to 
be two sets of these—bands of marginal 
fissures, several together, THrining around 
the edge of the yalley in parallel lines, 
and simgle central fissures, which trins- 
eross the floor in all directions (ec pages 
rz5.and 726). 





~ —- 
Photog apt by 1. G. Febecms 
THE MOUTH OF A VENT PN THE STIE OF A GULLY 


The entomotagise with his hegenet eeema incenyrucue in eoch a place, bot aneund some oF 
the vents there ore thousands of dead inseris, killed ly flying dite the lit steam 
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The marginal fissures usually stand 
qpen, like great cracks in the surface, 
into which one might fall unless careful 
sametmes the fissures were formed 
merely by the cracking open of the 
ground, hut often they are lines of fault- 
mig, one side standing higher than the 
other. They are often steaming het ior 
long distances without a break, oid at in- 
tervals contaim vents from which Sate 
some of the biggest smokes in the valley. 

While the sinoke from the craters 
comes out quietly, in vast, rolling clouds, 
thar from the fissures often is emitted 
uniler considerable pressure, roaring and 
Insamg. Lf one tosses pebbles into the 
mouths of these vents they are so Vvntenyeud 
up by the rising gases that they ore either 
immediately spewed out agnin or they sinlk 
slowly down through the rising steam like 
feathers settling to carth. Such vents are 
the hottest places in the valley; the gases 
from them do not condense for several 
vards beyond the orifice (see page 127), 
Thev furnished some of the mast esti. 
factory pets for the collection of gases 
for analysis, because of the ense with 
which the collector could assure himself 
that his sample was free from contamina- 
tion with the atmosphere, 

The fissures-of the central valley flowr, 
unlike those along the margin, do not 
stand open, but are often recognizable 
only by the lines. of incrustatigns. de- 
posited along them. Although they also 
contain some of the largest vents, the pas 
from many of them 18 not visitle on u 
bright, het day, and only during wet 
weather does one reilize, by the long 
lines of littl: smokes he sees stretching 
across the valley in every direetion, how 
mich gis such. Assures are continually 
pouring cit ite the arr 

Naturally We were anxious to find out 
how deep some of these fisstre were, but 
we could not gratify our cunosity, To 


cout some of the less active vents with. 


a stone tied to a rope wos easy, bett this 
line was only coo feet long and was too 
short to reach the bottom of these we 
tried, | 

The greater part of the gas given 
alt i# undoubtedly steam, but even the 
emailer vents contuin many substances, 
in oddition, which must have originated 
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decp down in the earth, In many of the 
larger and hotter vents the proportion 
of other pases increases so grently that 
the emanation % changed in character and 
does at look like steam, but takes on a 
blitish cast like the smoke from the com- 
bustion of ak fire. In ca. lew Cists this 
bluencss ts so pronounce) as to be 10- 
ticenble at a distance of several imiles. 

The principal cause of this blue smoke 
appears to be sulphur dioxide, the same 
gas that is given off by burring sulphur, 
Other factors probably cooperate in pro 
ducing this appearance, but im what de- 
gree they are responsible cannot be de- 
termined until the chemical analyses are 
completed. 


A DIWILDERING COMPLEX OF opows 


The many substances. rising through 
these vents result in an extremely curious 
combination of odors, which Dr, Shipley, 
with the tramed nose of a chennitst, thus 
describes : 

“as we entered the valley along a deep, 
drv, witercourse, we olaerver, fron time 
to time, a peculiar, indefinable, and not 
unpleasant odor Passing close to the 
active vents, the odor of hwdrochloric 
acid and hydrogen sulphide could be de- 
tected easily, From certain of the active 
areas. a disagreeable smell, unlike any 
cdor that We had ever encountered, ALITSE, 
It was somewhat suggestive of a pig- 
stv, a horse-stable, and sewer gus, yetowe 
could not relate it definitely to any previ- 
ously observed smell, 

WW hartey er the gases are, that rise from 
the vent= in the floor of this wondertul 
valley, collectively they offer a consider- 
able task to the olfactory organs in differ- 
entiahiny the known from the unknown. 
Ata distance of 20 miles from the valley, 
one wis certain one taoment that the gas 
was sulphur dioxide which the wind bore 
to him, the next mement it was hydrogen 
sulphide, and the next, both or neither, 
This same elusive. uncertuinty cling 
throughort the Whole period of out stay 
in the valley, It was only in the vicinity 
of a vent that the individtial gases could 
he identified with certainty by the sense 
of siell” 

AH of the vents, even the smallest, 
whose fumes are too slight to be visible. 
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incrust the nud in their vicinity with 
eopious deposits, giving the adjacent 
round a most fantastic apperariier. 
These incrustations take on all enlors im 
aginuble and in many places pive tise bo 
very beautifnl furmations The prevail- 
ing hues are perhaps those due to the 
eriy and green and yellow alums, which 
build sont curious ¢rvstalline structures 
simmutating lichens growing on the ground. 


DEPOSITS ALL COLOMS OF THE MALNINKY 


Cwer large areas the ground has been 
burned toa tright red by the heat. The 
variations in the intensity of the color 
produced are extremely heautiful, inchud- 
ing, as they do, all shades from orange 
and brick red to bright cherry reds, pur- 
ples, and on downy to black. with oeca- 
sional contrasting streaks of luc. This 
type of coloration is most pronouneed in 
areas originally occupied by small furnma- 
roles which have burned out. Th places 
the ground has the appearance of having 
heen burned with fre fora mile afta 
stretels, 

Arotnd the larger vents the ground 15 
mare commonly colored a dull pink by a 
deposit which cements the Jonse, sandy 
particles of ash into compact mitsses like 
concrete, In some of the largest vents 
such pink and red inerustations are the 
only ones developed, but more often spots 
of brilliant yellow and orange also ocewr 
in beautiful contrast with the pink ground 
color. 


FLOWEMS OF PURE SULPHUR 


These: yellows are. mostly due, of 
course, to sulphur, which is very comer, 
There are some places where one can 
gather crystals ay sulphur, almost free 
from impurities, by the bushel And up 
on the mountam side above the crater of 
Novaruptia is a great yellow spot of sul- 
phur conspicuous for miles, Sulphur oc- 
cirs most often in sniall ervstals com- 
pacted into solid cakes, but occasionally 
we found it ining the throat of a furma- 
role m Jong, branching, needle-like erys- 
tals (flowers of sulphur), very beattity) 
under a lens. 

With the yellow: sulphur are often de- 
posited masses of a bright orange crys- 
talline subatance whose composition we 
did not know. These are generally de- 


heautiful as it i ‘unusual. 
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ositedl im the cracks of the characteristic 
lue mud that abounds around many of 


the groups of fumaroles, especially im 


places: where. there as considerable dit- 
fused activity, reaching the surface 
through imumerahle small jets. rather 
tht by a single large vent. 

Nerditss to say, the color combination 
presented by the orange and bine is os 
| sual. in sinilur 
fumarole groups where the activity is not 


quite so intense the surface of the same 


hine mud is covered with a rich chestuut- 
brown crust. whose varied tones would 
of themselves excite the tWiehest admira- 
tion were they not eclipsed by the other 
more brilliant colors. 

In still other places the prev alene de- 
posits are of a white, chalky character, 
rocalling the geyvsetite of the Yellowstone 
Park. "These white vents exce! all the 
others in the delicacw of their coloring. 
for they are lightly tinged with vellow 
and. pink, giving them o creamy, flesh- 
edlored appearance, ever) more beautiful 
than the brillant masses of colot clec- 
where developed. 

In addition to, all these colours, algw 
have formed a deepeyreen inerastation 
over the ground close up to some of the 
vents, in places where at first sight one 
would suppose the grotnd was too hot to 
permit the activities of organisms of any 
ind’ but the insulating properties of the 
soil are ‘so good that great variations in 
temperattite may occur within a few 
inches, 

We much desired to mioke acctrate 
colar studies of the characteristic de- 
posits, but the time at our disposal wis 
altogether too short th permit of stitch de- 
tailed exploration. Indeed, it should’ be 
emphasized that there iv materia! in this 
wonderful valley to repay months of 
careful study, and that all we could do 
wis to examine hastily the major fea- 
tures, Jeaving thousands of important 
seats of activity without even se much as. 
A curaory visit. 

Bat there are a few special features 
which cannot be passed by without more 
detailed description. 


FISSURE LAK 


Across the head of the valley stands the 
three-peaked balk of Mt. Mageik, smolk- 
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ligaway continuously tie the clouds far 
above, Dwr its sides tumble three mag. 
tiftcent glitters broken to fragments ty 
the steep descent. ‘The tongues of all 
three cone down ite the level of the val- 
lev, where Bap) stop abrantly without 
Moraes, though melted hack by the 
heat. 

Near the foot of these glaciers occurs 
the most conspicuous hssure to be Towne 
anywhere m the valley. Tt is aon to 400 
feet wide, with Set pie ndicular walls, ane 
of whieh sts wis abscnitt 35 feet higher thas 
the other. The depth could not be ascer- 
tained because tt is filled by a beautityl 
lake of clear, green water. Stonding just 
at the foot of the glaciers, this fissure is 
ane of the most picturesqte spots in the 
whole valley (see page 146). Along the 
sides are numerous snow-drifts, from 
which miniature betes break off and float 
away 1 the clear water; 


WARM WATER FROM Shi -HITTS 


Fed by the glaciers and melting snows, 
Pissure Lake would be expected to he iy 
eold, but on the contrary it is decidedly 
tepid in spots, where heat evidently is re- 
ceived from below, fIne of the most 
imusme mcidents of the whole trp or- 
curresd when or chemist, poking its 
thermometer inte evervihing, discavered 
this fact. 

Il was. coming along a@ little behind, and 
he, pretending to need my assistance 
asked me to tell him the temperature af 
tlie water commyr out from under the 
cige of a snow-held. Willing to answer 
everia foolish question, [ had the words 
Sct cold” on the tip of my tongue when 
m1 fingrers T cvuT Pe | rl Me WiHitler, Tl WE Sy eee le 
ing eNpression froze an my face aril | 
carefully dipped my hand in again. It 
Wes Ectty lly warm ! How the clicl late h 
it mv discomfitare ! 

The soow-helds which satrounid the 
Witley send trickling mills cdiown the slopes, 
hut these dev up aie disappece tong: be 
fire the ocr of the basin is: tenchedd. 
From the glacters, however, comes a con- 
stderahlé stream, which runs, in site of 
ail obstacles. «lear Hhitcngh the valle vy 
dwindling to almost nothing before peass- 
me cut of the het-aresn. These witers 
thus so chenrly forget to rum tliat we 
christened the stream the River Lethe, 
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FUMASOLES 


Here is a place where one could casily cook like fleh wither taking tt off the lec 
ly plices the atearne actiualls 


were wy fish ter aitel. 

The ap propriateriess nt this mame 1s T1- 
creased hot only by ws course, which Hes 
throauh the center of Lides,; ot also be- 
colise the ticainy waters, full of 
brown silt from the glaciers, hove nm cest 
weird napect as they cash swirling down 


tlee Ee 


the wallew 
WILE wot LUD LIM Le bik, SCTE YiIsit 
WITHODCT (TAKING IT GFF TIEN TW 


Itt many places the river cuts straight 
across lines of yoleniie activity, ard here 
we 2¢¢ how close the ootagarnistic ele- 
trnents—“tiee an water—may approach 
one another without «disturbance, The 
nici, which dines the litnks, 5 #0 periec't 
n non-comductor that within a few trches 


of the cold. water the growed 1s bolting 

age ' , 
hot. There are places where the steam 
froin small fimminroles oetimlly links np 


through the water of the tiver! Several 
i i bi 

etwocd- steed vents are fintated an the very 

banked of the river. 
Here ore ecole 


votcely a fish oon the 
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rH KIVER LETHE 

oh thers 
Lilies ape through the eslil water 
Jinan and cook at without taking i sit 
the hook—if only there were any fish, for 
one con hardly imagine fish frequenting 
this mitrky storam, There 16, however, 


mo teal reason why they might not occur ; 


lor, I spite of the face that the ver 

leitnks are betiling Trot, the waters tmain- 

fain ther glactal tempermtire of about 
F. throughout the valley. 

The chimax of activity in this worneder- 
ful valley voters m the northerst otgele, 
townrel hve antyrutt, where there are Tb 
features OT Sattpassmy tnterest—Palling 
Aiountain (ser page 636) cone Novaruptn 
Volcano (see page 138 | 


MALLING Ba ST ADS 


\t first saght, Falling Mountain inoks 
no diferent fron other lava aieaitiine 
near by, decent that ine face tsa perfectly 
fresh reck cliff without any covering of 
On account of the quauntitv of sur- 
TH Sten, Gne m not apt to no- 
tee thot this rock foce of the mountain 
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= im sieare like the ash {rsures in the 
= valley As one comes up thie valley, 
Be therefore, he will giwe scant notice to thits 
a. mouitiiin until his attention is forcibly 
— drawn to Ht hy the big-tall of rocks which 
= is surt too otcur within n few minutes. 
- = Then be wall tira away for a iminute of 
= * two, only to have his attention hrourht 
s rr hack aguin by another rock tall 
4 Atter one has spent some time near the 


mountnin and on repeated visits always 
hears the sun thunder of the centinieus 
rock falls, the realization eridually dawns 
on him thint here 15-0 feature as remark 
nhle ns any other im the valley; for when 
one's interest i around to injure as 


ESPecraALh, 
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fe - to the cause of the phenomenon he be- 

‘fF = gins to see that such a continuous series 

ah) Ss. Of rock falls could mot be produced by 
"4 ” aS any ordinary agency, 

| ¢ 2& To cotivey an-adequate impression of 

» * —= Falhng Mountain, the record. of the 

—— phorngrapl mither thi of the mmen 

Se wotld be necessary: for insa period! of 

S= maximum activity there is 9 contin 

ee «(CAI of firs, thus, mw rattles, 2 

= omuipsacs of tock of oll sizes are loosened 

=> from their bedded roll down the two 

== thowsanl-foot slopes of the mountam 

= Always the sound rather than the sight 

= tirws the attention, Tor ove often has to 


Pati M 


look wer laird: before lhe can find the 
focks that moke the pose, so high cy} 
an the broad chit do they -start. 
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The rocks which one ts apt to see tls 
ie casual ISH Vary In size Tron small 
atone To | THe lers Wri hig “ee eral li 
rec] ‘poutids, hut the age repnte Fall in 
an hour reaches several fois. 


WAND § 
A Vi hh 


PITOLSA 


i Lt the hase al the mountain are nich 
= larger masses of: rovk which hive ome 
= dower From. olive like ‘the erruller Otis, 
- The lateest of these isa Ste] stile con 
* wil pile, measuring: S00 feet in circum 
= furence. which stds out in the floor of 
- the valley a hundred vards beyond the 
= endlof the talus slopes. There are sey 
- eral others nearly os large and =teitlarly 
= detoehed, from the talus slopes, where 
a most of the materitl Todgees 

— As one looks at these huge piles, made 
= wp of fragments.of loose rock, dropped 
- a8 though sfilled irom sume aerial cahle- 
= way in this great tine of the gods. he 
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= ¢anmat far to wonder how they could 
#% have reached thetr present position, Ly 
# Ing; as they do, on top of the ash, they 
et evidently have been deposited there since 
2 the eruption. As one looks around for 


n source, he is strongly inclined to siu- 
pect that these mumense chunks were 
shot out from the mountain directly 
thir present position, without a prelimi- 
nary roll. down hill, which surely would 
linve dissipated the fragments arid) have 
letta tremerdiows furrow behind, where 
they rolled across the soft mud in which 
they The. 

As one appronches closer to the toot 
of the meountaiti he sees other evidence 
which odds weight to this hypothests: 
\long the base of the mountain tsa deep, 
wide fissure, that whull step any of the 
rolling stores, which, indeed, seldom 
reach it. Hut beyond this fissure are 
many rock fragments of allsizes. Among 
these are also found the marks where 
they struck, diecp cuts mto the cround, 
Some of these are quite fresh, so git aS 
dne wWolks zmong ther Ie watches the 
prec yee above apprehenstvely, with a 
view of dodomg any oesile which my 
come lis way, 


STEAM IS50°ES FROM soli koek 


Some of these pieces are. still solul 
fork, lwt others have completels disin 
tegrated inte stmull tragments smee their 
elise hinge from the mbuntim, The ap 
pearance of there Tracmented rocks ts 
very similar-to that of recks which have 
epiiwhel tinker great heat or broken up 
after the repented effects of freezing ond 
thawing, but the dremiceration is very 
much more commplirte here than aie Aces 
i Stich gases: [hese rocks look, there- 
lore, as i they had been broken up. ty 
forces within thenwselves. 

When one has mide this observation 
he looks with renewed interest on the 
trenm escaping. from the eolul rock ahve 
nm ters to the bores qales prom same 
of which stcam js stil cseaping in con 
siderable volume (see page bjt}. om ex- 
Tmo secs bo inilicate that the 
stenm comes trom within the piles them 
eyes, rather than from the prowund be- 
neath: but most of these are so covered 
with lore 1 ragrents that it is diffenit 
tyabserye the angin of the stram, We 
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Sow Mountain, in ithe upper Katia Valley, 
lle of falling rocks fromm ite stiles Neete tlh 


praige 143) 


Foul places, heweyer, on tese piles 
clean of all debris, where stead could be 
AEE shine dinectl truth the scotte| rock, 
Hist as one sees tt hiv wap on the mtentd- 
tin stele: 

lf such ewidence avere Slhcrerit to put 
mii one to almw postive ferences lye 
night conclude that Falling Mountam ts 
really a triki! sort ot explosive VOLS EN 
which the explosions occur tm solid rock 
rather than m quid lava, But the pres- 





ence of a siuulir achive meauitan im upper 


Katmat Valley (Noisy Alowntiins fromm 
which ne steam jssnes, woth! make one 
hesitate int drawing such a conehsw 
Lomore critical stake of these crores 


menmitains than was poesthie, with our 
limited facilities, cnght to viel! valuable 
restilts 

SOL hie hy 4 ‘Sohail ie 


Lhrectly OB ed rhie Pre ipices ay Fi ft- 
nm Mininiain lies Novarupta, the greit- 
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THE SsLOypis OF NOISY MOUS TALS 

| ibaa) Sie! - 
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mt ul call: the Tent mm be vite : Ths, 
though newly forme! at the tome of the 
ie eruption, is ane of the world’s largest 
volcanoes. It is, indeed, o new volcano, 
dittering: materinlly from most af the 
“Hew yents thik appeir, m1. that wt ts met 
lncute! on the top of an ok! volcanic 
mount, which hal erupted betore arr 
wae i reality onie dormant (sce p, 135) 

Qn the contrary, it burst through ina 
new plaice along the margin of the old 
volcanic Conplex, FLpuyveteh ng ricet til ipne: 
ous tock, bot in sedhnentary sonidstone 
idjacent te former yneons extnisions 
This vent is docated fot on a mountain 
top butin the bottom of mn walley, which 
hefore the eruptian gave no nihication ot 
the voleantic Torees Deneath, 

Sonipta nppirently bean woth an 
exniosive vinlenoe-surpasserl tm this chs 
trict only by Katmai tteel!, for quantities 
of ds pumice pre Saittered over an area 
ten. oles in diameter, forming deposits 
in plies more thin fity feet deep (see 
tis). In deposts chders 
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W clghing upward of a hundred pons 
art frequent, curial every where the cpocti 
are much coarser thon the ash from Kat- 
mii, indicating that the explosive wire 
less violunt. 

After the first violent outhurst the ic- 
tivity apparently eradually diminished im 
intensity tniil most of the ejected 
terial was thrown onlya short distance, 
fortinig ita tts fall a cireular crater ring 
innechiately Surrounding the vert. ‘This 
being seven-tenths at a mike wn (hameier, 
i dnt of the largest explosion craters m 
the world. very much larger than [Pelee 
or Vesuvins, and would be a feature of 
primary interest in the region were it not 
dwarted by the vast crater of Kitimat. 


THE GHEAT LAVA PLUG OF ATV ARE PTA 


As the explosive pectin] drew to 4 close 
the Inva become more and more posty, 
muti] among the last stones thrown ou 
were Tuinerous pisses of bivy stiff 
enouph to retain their shape, vet <o-. hot 
that their surface is cracked open from 
the coptraction incident ta cooling, giving 
the charactenstic “bread erst” appear- 
ance, “These ane the only lava “bombs” 
fom in the Katia: district Nowhere 
are there any typical bombs formed! by 
misses Gf love thrown ont while still 
Tiguadl and assuming a mgid spherdidal 
form while still in the air, Indeed, no- 
wliere ee were even “bread crust” 
lotnbs tome. 

‘ter explosive activity had cessed 
there was a slow extrusion: af pasty lawn 
from the vent. Fis dhas een peashel 
up until dnt inimense plug of lava has been 
formed (200 feet i diameter andl 250 
feet above the floor af the crater. The 
surface is covered with an indescrilmble 
coniusam of iragpmnents of all sizes, 
shapes, ancl colors, forme! by the frag- 
mentation of the lava from the strains 
vet up by aneyual contraction while cool- 
Inge. 

We could only guess the distance 
through this mantle of fragments to the 
still molten lava beneath The. fact 
chould be noted that nowhere im the 
whole district did we see any evidence of 
a lava flew in connection with the pres- 
ent eruption. This mass of rook, witch 
from the beginning wae evidently very 
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Gor Violet Was the ex plivtett vt Arr ae tar 
hat quantities of tts pumice are scattered qver 
an ates tet, miles im ocinyerter, fn) thede de- 
posits, cinders weighing upward ai a hawdred 
Ih fifila ore frieipurerit lece page 14g). 


erety, 18 the wearest approach to malten 
hve to be found in this region, 

That somewhere beneath the surface 
of this plug the Java as still molten 1 
abundantly evidenced by the tremendous 
quaititie: af smoke cortiimuusl: gives 
of. Often this clomd fills: the sky for 
mics, even driiting through Katmai [ass 
and obscuring. considerable areis at the 
other Sule of the range. At other tines 
the smoke forms an crect column as much 
as two miles high (see page 140). 

Around Novarupta the darth ts all shot 
io pieces with more ac hirger steaming 
fissures than are to he found elsewhere, 
so that only with difficulty one finds: a 
path through the bewilitering maze of 
vers, The climb over the rim of Nova- 
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rupin and down beside the plug of lava 
= the most fearsome adventure afforded 
to the explorer of the valley, for here 
there is so mich steam tht he ts more 
than likely to be surrounded in ao hot 
cloud, blown by thedickle wind. Two of 
the party so surrounded in this vicinity 
once became completely confused, dts- 
nerecing us 10 the way bome, and finally 
taking the wrotig course until they were 
set right by crossing the trail made by o 
previots party. 


VALLEY OF TEN, THOUSAND SMORIS 
WITHOUT A RIVAL 


In arder thatthe render may justly es- 
timate the status of this valley ainony the 
wonters-of the world, we ought to make 
same comparisons with other simular Te- 
gions, Lut in trath there is no other region 
with which the Valley of ‘Ten Thousand 
Smokes can be compared. Ningara finds 
a rival In Vietora Falls, The Rotonm 
district of New Zealand is-o competitor 
af the Vellowstone The Crater of Rat- 
tid mist stand comparison with Kilauea 
atl Crater Lake: 

Not so with the Valley of Ten Thou- 
sand Smokes This unique. Nothing ap- 
Proaching tt hag ever been seen by the eye 
af men, To find a parallel we must 
georeh the records of geology, for here 
we have such a voleuiie outhurst as the 
geologist finds recorded in the rocks of 
the post, but never before has had an op- 
portunity to observe i the world of the 
present, 

In the size of the vents-and the quan- 
tity of smoke given off the valley is an 
fir hevend ether voleanic districts that ne 
other place can for a moment be com- 
pared with it. (mite well within the 
trith, we might say that the sum total of 
the emanations from all the other voleo- 
noes of the Amencan continent, from the 
Aleutinas to Patagonia, exeept during 
rare periods of a dangerous eruption, is 
much less than is given off within the 
radins of one’s vision from the Valley of 
Ten Thousand Smokes: 

Indeed, af one could pick wp all the 
other volcanoes in the whole world and 
set them down together, side by side as 
close as they could stane, they would pire: 
sent much less of a spectacle, always ex- 
cepting a period af dangerous eraption, 
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that does the Valley of Ten Thousand 
siokes every cliny in the vear, 


THE CASD (WAY IN THE VALLEY 


I can never forget ty hist day in the 
valley, We had teen lying in our sop- 
ping tents for two days, unable to stir 
outside m the blinding storms. The rest 
of the work was pressing, for | had al- 
ready overstayed the time allotted for the 
valley. In the morning 1 had announced 


that we would move out that meht, re- 


gardless of the weather, and had given 


orders for the equipment to go. dewn. 


We started out for seme Jast pictires in 
rin and oiet which made it tmpossihle 
to find oor way ground | through: the 
steam, Tut after ‘a couple of hours there 
came ot break. 

The atmosphere cleared ond disclosed 
the sun shining out of a bine sky, spotted 
with big como clouds, with a light that 
wits Cagzlingly bright, T never saw the 
valley half so wonderful, We exposed 
aur filins as fast-as we could wind them 
Up. petting within afew hours miny of 
oir best pictures: There were a dozen 
showers alurmg the day, sonking ruins, 
too, but we wlilized such intervals to 
travel from one group of vents to an 
other, Weeaume in at 6 ocloek tired ont, 
tut hent on taking owt the Ing phote- 


gtaphic oultit for the one grandest panc- 


ran ofall, But it was too lite; because 
of my own orders we found the camp 
as af cverything we needed. 

here was pothing to de hur follow, so 
we made op our pucks and reluctantly 
tridged aut throagh the pass and down 
the otherside, | almost wept as | turned 
jor one last look at the marvelous valley, 
showing aif now as never before, for as 
We came tip tothe divide, which we were 
perhaps never to cross again, a magical 


curtam was unrolled, as a hackerounid for 


the scene, in the mos gorgenia sunset | 
ever saw, The wonderfol colors held-us 
iimost spellbound for hours, until they 
Slowly faded into twilight, as we rounder! 
the shoulder of Observation Mountain 
into Ramat Valle. 


TESTTALUNY OF MY ASSOCLATIS 


At my reqitest various members of my 
party have written a brief summary of 
their intpressions, as follows: | 


fHE SRATIOA AL 


A “ULTTE OUIN THE VALLEY OF TEX THOL 


Pou! KK. Aagelbarger, Jlastsiaat # 
nist“ tneht sunshine bathed the valles 
when I first saw it, lawn though sever! 
Mies awit, 2 Was awestricl re the +41 
perisnragels large size tid striking beauty of 
the spectacle. T 
steam jeta than ] had cyen hired to se 
that | 
Liagth 

“Arter living m the. valle. 
mn amine the Thuridiroles, my inpresspors 
Lewan to clanee. Aly amazement at the 
erent rei: was mitetisthicd thy t hie letiaawel 
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wre Were sty More 


. a. | j | 
eotth| onlv ease am sihett podium. 


intl worl- 


CECw RAFAT 


SAD sMioikES. FOEAPRTD) oF 
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Phintieco: lw Hilwnt |. tripe 


SOLO PEEL A 


eulehe pitied cia any iis AT oss Le val- 
ley Hoof, The leauty of each madividual 


rent was even more than that of the val 
lev aa th owe 

‘The thing that stupefedl mic, however, 
wis hice ever-present nrect that sone ter- 


rife energy or force had only revently ex- 
| iteelt 





Evervilune seened an such 


Chor tents looked isigenih 
alt, Piheliad amon ithe papinge fissiires 
volcanic rents, 


“As Deame daily to noow the area bet 


ae | 
Cabte 


E 
DW Oe. aie. 


ii il fli Pos ures 


ter, bowas more antl mare poipressed by 


THR SAPFIOS AL 
the tittie frees tliat 
had been at work lbere. 
lloman codeavor and 
ahievement termed 
dwotted to insignif- 
cance by comipsiriscn 
felt out of place pnd 
like an minder in this 
Land of the Goda, 
This valley appeared 
to «obe on) anther 
planet that was tm the 
precess of formation 

“| spent i days in 
the valley und was 
glad to Jenwe, ax will 
be scent in my diary 
for August 2; "Came 





owt of the steminneg 
valley for. pood 
Lucky to get cut 
Glad te see trees an 
grass again, Feel Tike 


lam just awakening 
after a two werk 
nightmare. Valley ts 
wonderful, bhiut mo 
place to camp, Wal- 
fer says, “Lots of 
steam. Hell of a 
place.” Heartily 
agree.” * 





SEVREPASSED Wis: Witte 


Est (yee) Wks 
J. f): Sa iia, | Astai- 
ant Holiumist. "aly riers IN TUE 


ae TPE ITE fT frst aa 

ing the Valley cif Tet) Thonsind Stokes 
wascone af woarder and sstonishment. | 
wie astonished at the great dimensions 
of the valley suc at the countless mun 
lers cf ftrmarcles jul fissures ont 0! 
which the steam issted, toa say tuothing of 
the many other gorgeous yd magnificert 
displays of ature, Never in my wildest 
dreams had [ imagined anything to com- 
peire with) these, 

“Greatest of all was mv surprise that 
so much energy could be released m such 
an easy sol quiet manier without appar 
ent injury or danger te any ont or any- 
thing. Lexpertenced oo sensation of fear 
while staying in the valley, perluapa he- 
cause my mind was so bile with aston: 
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Phieeeeropl ley J. WW. Shiphes 
SOLIMIFIED MU, CALIISEN DY FALLING 


eshurreend sivel galoprationn sit Chis @resct-wiar- 
vel of nature, or because [ wos fethardy 
aie dil nit restive tle grave dangers of 
falling iptu one of those hot plices. 

“T had no fatred at the place during 
tuy short stay there, although we were 
surrounded by anany discomforts, and | 
said, soon after we left, that | would like 
ta come lack sone tine atid see the place 
again. Ll amevery prowl to say that l-was 
a member of the expedition which over- 
came the diffictlties and hardships arr 
frst explored such pn worrlertul place.” 


A TOMOGRAPILER 


Clarence F. Maovaurd, Topograpler— 
“To mv the Valley of Ten Tlicesand 
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Phutogrugh We Mabou f, Lrg 


och WARMING OVEN IN TITEL VALLEY 


We coil) keep our dimmer hot hy sett (he 


maton & liale, saerpped aut anvwhere by thie 


grein, 


Smokes tsa stretch of country that offers 
all the tstianl dificuities of topographic 
surveving in Aluka, with a few rather 
amustal ones thrown in for good meas- 
ure. Lt t hardly a country te make the 
heart of o tepegrapher plaid. 

“The smokes did-not impress: me with 
their grandeur or with their wander asi 
catural phenomenon. Their ability to 
take surveying next to impossible did, 
haw ere T. muike ak ¥er¥ reg irledl i ir eseqir 
en me, On the oceasional clear dave 
when the su was shining down the valley 
they secnied to le always at Uhieir best, as 
Griggs would put it, but to my mind at 
ther worst. On these, the few care days 
when it was not ramming and the wil was 
not dome its best to move or coin 
(rather-good judgment on the part of the 
wind. I shoul say) they would shoot 
forth jets ot steam which soon taok the 





OORAPRIC MAZAGIAE 


ierm at clouds and obscured the country 
we were [ry ing to work, 

“LT finally began to believe that the 
stnakes were out to buck me, and became 
convinced of it wher, on one of the rare 
fine days, | ascended to a peak which in- 
mediately became enveloped in fog. This 
was not anesnal but [ was impressed on 
retunting to camp to hear from the more 
tortunate members. of the purty that the 
whole valley had been clear with the ex- 
ception of the peek | cacutapviet. 

‘| am not # vegetanan; furthermore, 
ted cooked tn a steam pat is mat) tea, - 
tent that never sheds a drop lof water 1 
notatent, A wool come it placed on sie 
round which was 610" Fahrenheit in the 
aleve tent will steam beautifully. It tea 
natural phenome, hut if i not a food 
bed. Lobelieve | mentioned that [am not 
a vexre arian. I like hace in the morn 
magi l he wt fried. A steam jet, In spite 
of its being glorious amd a nati! iphe- 
nomencn, will fet do this, | am from 
New hinglind and have dectded teas on 
baked teans. Again the steam jet tell 
down. Tt needs New England tramme. 
Steamed beansare beyond the lint of ts 
capabilities, 

“T should say the coming of the smokes 
Thine what night otherwise have leon a 
perfectly gould cointry., Aly. opininn, 
however, is probalily valueless; as being 
out of tobacco always colors my views.” 


THE EN FERS (ih 


James &. Hine, 2oalogist—" A hike of 
miles over devastation wrought by nat- 
ural disturbances iu the Katmai country 
tiaturally pits one ito 2 peculiar state of 
mined. bbe is deeply impressed with the 
enommity of the whole affair and evety- 
thing seems beyond ¢ ‘Hprehension, The 
wntisnal circumstance of siminier with Ti 
tHant life vind wo animal life surely is a 
strange realization, 

“Having reached the summit of Kat- 
mat Pass, the Valley of Ten Thousand 
Smokes spreads out before one with oa 
part of the view obestricterl Aly first 
thowght was: we have reached the mod- 
erm infer, | was horrified, and yet 
curiosity ta see all at close range ¢ sapiti- 
vited me, Sure that | would sink be- 
neath the earth's crust at almost every 
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TILL TING GAS FOR ANALYSIS FROM A SALALL VENT 


Phineas try). WW Shipley 


AMIDST A MAZE OF FUSAROLES 


“Tih laring crit work | In piven if seninds fit io poke fp Pare fDibe wte wb went aril [MAL Leby 
the gus into a collector, but in the field all sorts of ilifficuities crop ett whith require uteat 


fate dre resourectuloers to overcome, 
(eal with at close rane. 


step into 9 chasm intensely het, 0 vet 
pushed on as soon as 7 found macht 
safely over a particularly dangerotus-ap- 
pearing area. f£ didn't like it, and yet | 
cid, 

“T felt like a boy at o cis. for I 
couldn't take time to stady the attraction 
before me became | snspected something 
more caphivating further ce. Ase was | 
ever disappointed, for nothing. wis ex- 
actly bhe anvthing ele. 

“The broken. hills, the falling conn 
tams, the magnificent glacters, the steam- 
ing Furmnaroles, and the rolling stress 
can all be described, bit their wonderful 
profusion and-the manver mowineh they 
encroached LpGr One nother wmtet re. 
Main largely in possession of him whe 1 
fortunate enough to make a visit to the 
locality where these things what in ex- 
traotdinnry snlender.”* 


Morenver, a volrano te mol at ¢€ aa cher th 


LIKES HUGH CHEMICAL MANUPRACIEREN 
Pt ANT 
foi. Shipley, Chemist—'On frit 


entering the valley from between the two 
guardian vyolcimc cones, | experienced 
the same sensation as the man who on 
secing n piraife for the fitst time ex- 
claimed, “There am’t no such aninnl.” 
The qiet evolution of myrinds af eal- 
inns of vapor fram thie floor of tw ide, 
desolate valley, the encompassing penn 
tain ridees, the sequestered isolation, the 


avalanches of rocks, all vividly tecaller! 
Sinbad’s gdventures: in the “Arabian 
Nights” [tis so wereal, 


“Tot streams flow from beneath banks 
of snow; extensive glaciers hobnob with 
Heamiug funtaroles, while feelers ane 
hot water tre found in the same little 
Kilkee. Enormous mud-flows appear to 
have ron uphill, A stiek chars whet 
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THE SATIS AL 
thrust mtoa jetoi steam. It 1s uncanmie 
nmireal, 

“But the anreality suddenly vanishes 
when one's foot breaks through the crust 
and hot voleatic gases rish owt, ft is 
ales sufficiently realistic to lave ava 
lanches. of rocks galh oping dower the 
2,000-foot. face of Falling Miuntain 
while we are collecting gases in the but- 
tom ot a 20foot-hole-at its lnese: 

“The familiar fares of hwdrogen sul- 
phidé, snlpluir dioxide, and hyedrmehloric 
acid trinsform the valley imto a juyge 
chemical manufactiring plant roofed 
over by a permanent cloud of vapors. 
And when eold and wet, it is rather con- 
fottably lonesome to Iran against the het 
walls of a sheltered crevice and meditate 


on the dead bodies of hnmndreds of flire 


ving around the orifice of the subterra- 
men chimneys” 


A SPECTACLE OF AWESOME MAGNITUDE 


OD. 8B. Church, ihetographer.—" Ke 
gardless of our packs, we hurried dawn 
the valley, past the few fam, wispy 
steam jets that mooted from its floor 
just over the divide, craniig: to elanypse 
the first steam cloud to rite: from the val- 
ley hevond. There floated over thé spur 
of the ritge to the north a billowy cloud 
that marked the largest steamer 

“Reaching the higher. ground that Wad 
hidden my view, [ gazed atthe panorama 
hefare me. Flankedd liy Mit. Cerbertis ann! 
Falling Mowutiin, spread the valley, o 
mare at pearly columns that hillower 
skyward and bent before the strong west- 
erly wind Down 9 marten! catvvon we 
tridged and climbed cut over its painted 
ash walls anty the valley fleor, 


“The meager pictures of the previous 


year, ond even the graphic deseriptions 
af Csriggs aml Folsom, lie) toot prepared 
me to face such a spoctact: of awesorrne 
magwitide: T hod pietured the valley as 
lores the acta) view diarfed any wild- 
est imiigrery Lt ISI ihe nee 

“T started for the nearest fumarcle pa 
beet afew litwlred wards elistant. I 
Found it holfatatle away. [twas a small 


fumarole and T erept cautiously yyy to its, 


edge. rom its ted-paimted throat, which 
vanished deep i blackuess, the sulphur- 
reckitig steam roared forth in a-smother- 
ing Lilnat. 


GRAWRAFHIC MAS ACINE 


Liat 


“Tasstg back, | found» crack in the 
rinck-like crust of the trtset shew through 
which sizzled the Scorching steam and. 
gas. A few prods with my staff opened 
a hole inte the undergroutid conditit, 
from which the steam hissed forth, The 
fragility of the erost and knowledge of 
the result of a misstep startled me. My 
fears hevin to awaken—fears that for 
several aes made te fiptor over spots: 
where the earth ring hollow beneath my 
feet. Familiarity gave me greater confi- 
dence, but T never ceased to tread care- 
fully the color-daubed regions of subsur- 
fier actly ily, 


WORR: GE A TAS 


“The next day FT hegan my werk in the 
valley, This day the activity and the in- 
rest of work drawe fear from me, The 
one conception that pervaded me wae; 
how Ike thes pace to Drinte’s conception 
Of Wik “Interna,” Tt seemed te me, as we 
stood von the edge of Novarupta, that 
this was the Dewl's own private corner 

mhellbitself. It seemed, as [ gazed at the 
ecthite stenm clouds that rushed fren: 
the coobing lava plig, and at the shattered. 
sheun-senotherad Furnace thot Alled the 
rising Vale beyond, that there was see 
Vagie, faatastic form, a horrid dream, a 
hidesus. potent “thing” which was tint 
for litiman eves to see nor hin ears to 
hear, 

“Then an endless night on othe bet, 
moistiretecming ground; an ehelless 
rolling from sede to safe te escape the 
torment of the penetrating neat that 

el pp from the hot, stalden grourid 
ely always, as T looked down the valley 
througts the open tent) door, shane the 
mirhle-like steam columiis, which, like 
tall, writhing specters; swayed in the dim 


twlli WS Hos 

fete was alwa¥s 4 certai awesdme- 
ness alu the valley which cling to ame 
throughout my sti, Lf looked forward 
with rehet to the time wher | could, put 
from my sight the curling steamy billows 
that rise from fumaroles anil mounted 
ever skyward. 

“ictures cannot bring back the Valkev 
ef the Smokes, They have lost the awe- 
apmehess that es tr the settime, Vou 
may bold in memory, but never repre- 
duce, the wenes which He beyond the 


lot 
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Waas firs a ae 


Mist of the vente were oo her asote be beyond the romge of ot theemoncteres Tyan 
thut the Steam woold char i piece of woe and did pot begin te etindense for Seng detance 


friuin the a&rihen, 


Natmat Pass, They seem too tig tobe a 
part of the rege of the world. They de 
not sev to. commect op with the little 
things which are built inte our lives, 

“Outstanding in my temuors if the val, 
ley as 1 left it. It was a brilliant day, 
with puffy silver clouds that floated ona 
sky of deepest Woe and sunlight that 
plinted on opalescent steam. jets and 
sparkled on peaks fresh-capped with 
SW. 

"As, homeward bound, we skirted Cer- 
bers, the steumers tured in the dvimg 
sunlight to shiniiering gold anil the 
showy crests of distant mountains @lintedd 
yellow. I forgot the heavy pack which 
bowed my shoulders as 1 glanced back- 
ward at. the growing beauty which filled 
the ville, Through its gin pateway 
the ‘Valley of the Ten Thovkind Smokes’ 
cank from sight ac we dropped over the 
miss, and the sky above reddened) to a 





ermson haha an the faclinys Tals of the 
siikitier <i.” 


MeESUN NEL UF THE EXPMOITION 


Yhe onganization of the expedition, 
perfecting details of equipment and sup- 
ilies, and seeing that they were on the 
erodnd when needed, hac eonsumin} a 
large share of the Director's time and 
enerpy for more than atx months hefore 
the departure from Seuttle; bur the re- 
silt justiied the labor, for the outtit 
proved adequate to the strain put por at 
anil enibled us tocarry out the work aub- 
stantiolly ae planted. 

There were three problems. to be met: 
First, to secure men who could stand ip 
under the exerssive phystcal laber in- 
valved and continue to do the scientific 
work contemplated, cach th hts ow line: 
second, so to provision and maintain the 
expedition as to retain tte efficiency until 


THE NATIONAL GEOGRAPHIC MAZAGINE. 





= = 


a alma A 
Ve iia + | 
s 7; ; =. ee ad ae 
ai) -j a. Bae 
. -_ ion Lr eas | 
| : nif * . 7 ma \ 





See Tea 





LEGoN 
| ) Naren cteaad ie 
| | On es er ey 
a | 


OUTLINE MAM GP THE VALLEY OF YEN THOCSAND SMOKES 


its work should be complete; third, to 
transport the qutfit to the scene of action, 

The suteess with which the first of 
these problems was overcome is perhaps 
best attested by the fact that the chief 
concern of the Direvtor in the field was 
to hold down the men and prevent them 
from working so hard as to wear them- 
selves ot. There were tety of us, as fol- 
lowe? Rohert F. Griggs, Director; Livcius 
4G, Folsom, Assistant to the Director: 
Clarence F2 Maynard, Topographer: 
James S. Hine, Zochagist ; J. We Shipley. 
‘Chemist; Donewan B. Church, Photogra- 
pher: Jasper D. Sayre, Assistant Bota- 
nist; Pant Hagellrper, Assistant Botn- 
nist; Walter Matroken, Packer; Andrean 
Yapashoff, Packer. 

Withont exception, these men worked, 
each in his own way, to the full extent of 








his ability for the sucess of the expecdli- 
tion. The energy, enthittsiasm, and self- 
SrncheE servio: given to the work were 
unlimited. The war in which they took 
hold of tasks, which were always labo- 
riots, often very disagreeable, and had 


usually to be done -agairiat obstacles thal 


would) have turned back sry but the nist 
persevering, proved their worth and wan 
the enduring gratitude of the Directur. 


ONLY THE MOST CONCENTHATIO (Tews 
COT i TR 


Previous experience with the conddi- 
tions arotmd Mt. Kaimai mare the pro- 
viswHing of the expedition less difficult. 

The limitations of transportation pro- 
hibited the use of any of the ordinary 
einned food, or any foad containiny 
water, except at the base Cart|, Char: 
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Prom beit te tight aeper Lb, Saye 
Mayudrd was the Topographer 
ik ty E. Church, Photon 
lire (Cloel of Bx! eitten |, 
(Mr. Shitvley wee @eructed a 
acoiitifeeny the ee pee beet | 
Walter. Ataer Hien. Packer 


leave aif 


besa | is 


the trimtes! stund—h 
rif the hacen fil Mappacke 
west Game tice, antment, beans, tea, 
cotee powiler dried apples, apricets, ancl 
delvelrated friils., suc ly ik™ crariberrics: 
raspberries, nnd siraw berries Lach 
comsisterl of patival bresed 
le tig rev <nimon, and nlk chocolate, tor 
we stopped to cook only morning cil 
riteestt 


‘ae nn experiment, | 


rclinnce Wie 


pee bal) ii c Li iT i 


coyper 


chvese, rsits 


inieliucdedl thrived 
hitttier aaiong our supplies, This. proved 
fl beonoti, for it nelaleel rh wel to Cite enjoy 
mierit ct lnjaticks dnt server as A Ver 
fair substitute for condensed milk on cut: 
meal, ete, Wecouldhanily have got along 
witheut iin the Valley of Ten Thousand 
Smokes, where we enuld fry no bhwcon, 
\, enuiiled we to hake 
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Maven, Texececrigeloer. (M1 
Penivian Fospeditiet ot 
Folaom. Asdiatinit to the Dyrector: Keabert - 
S Hite, #ochoeiat: J. W. Shipley, 
Maniatis Agnecoliural College to 

Lidpeat Facker, are 


Chem rt 
fra shh tla 


Y age hn 


lirrsitl and luertrite at the lower 
TP ese jai ih eel i ea i, el iit. es expert 


ence has shown that the lack of bread and 


canis 


butter 72 a deficrener in the ciet-¢o serious 


de tn become almost titolerable atter a 


tite. 

These provisions proved very satistac- 
tory. All trembers of the party were m 
pert et eondition throvghout the sm 
mer. Several of os enaned tn weintt, and 
one of the boys was 20 pounds heavier 


ever been before, despite the 
that he load rather mote. than the 
hari return 
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than he hac 
baci 
average it work. (in the 
tlere 
ena: ae a chanee of diet which & apt 
cmiving Tor a change of ae in ek [it 


paevelop alters lew weeks Wee of con 


ment rated ec iors 
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FORDIAG TILE CREEK UAE THE 87] i0noWw ff 


Loa 


Tiitierapi lee DT Church 
MT. MAGE 


The. waters of this stream wete pwitt, bat shillow, and presetited no datgers 1 croseange, 


fears of quickesam|) proving unjeroimelerd, 


AW strpplies for the ate teotlis valley foe too te 


man-picked from base comp, and whstrachone lke thes creek presented many difheulties for 
the tuwily biker nemliere of the exqieditiun, wven (Wioweh the element of personal jeri] wos 


nel always pitceent 


CARRVING Th APPETITES ON ALAN DALE 


The problem of transportation was m 
a war the crix of the whole sttuation, fur 
everything else depentled on its solutwn 
We considered pack-harses, tut the lith- 
culty of landing them throngh the surf, 
ef providing fodder in the devastated 
(istrict, and of mamigme teem im quick- 
sands ancl beach Lands rine thei seer pm 
practivalle. We therefore fell back on 
the rhost primitive of all means of trans 
portation —niati- back packing, Every 
member of the expedition vnderstonl 
from the start that he was to be pack- 
animal first and scientist second, and all 
stood up under the stratn uf labor, to 
which several of them were quite unac- 
customed, 

The plan of operition was to proceed 
half aday's march from camp, establish 
inew cumpat the terminus, dram which 


two men explored) the eouniry eesetinel 
about. while the others brought up sup- 
plies, retourning each might to the starting 
ponit Hla sufficient quantity hud been ae 
conmulated to permit another move for- 
ward. Dy thos moving short distances 


‘the nghiae were tlie to (lispemse with all 


utile, carrying freyeht exclusively, wand 
the heaviest comanmption of fool was 
kept behind the Frovit 

Perhapes the best wav to-convey an it 
pressten of the Libor invalyed in such 
procedime will be to state the cost. We 
found! that by the time a 5o-;woued sack 
of flour hid been carried tito the Valley 
of Teo Thousand Smokes tt had cost 1s 
Siy.50 


Liasuika. TROUGH THE Stee 


ln previnds Veuts we had linded: near 
Katmai Village, uw the north ede of the 


158 THE 





The way led ower permanent stow clits, 
tha orhptton m art Mt Rairiat, onal this eet 
scappilit & tor the clo righ Line te lie cares Lo licert 
rie the yathes 


lay, taking: the shortest route to the vol- 
no. Hutin rgi7 we landed on the south 
By near Kashwk Bay. Here we foord 
a teach which, while ap if parently exposed 
to the storms, was in reality sw pire feted 
bv'an offshore reef as tole nvuch safer 
(lis Katmai beach, atl orcding the best 
landing for many miles atlavtage the cost 
Even ms it woe, however, one of the 
dories carrying opr staff to the ship on 
the return was nearly swaniped, so that 
cur outhit was considerably damaged by 
sale water, 


| 
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By landing to the south of Sah Lay, 
we hac the added adv; Hitage ofl meitif able 
ti) nit we Ot ise camp tm a drstrict wnef- 
fected! by the eruption, for this area Tay 
to one sidt of the great ach cloud which 
was carried to orhtak on the west wind, 
This fact enabled 15 Th ee inpaar 
tant bidlewneal stucies i the 
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Photegraph trey OT. TL ore! 


fT Eat al pace 


Lbern coweree! witht alt charting 


All tte 
thircritel: this pur 


hiigi ks oft the men 


of devastated wath undevastated countrr, 
which our attiuation bad préecluled on the 
previans expeditions, 

Our first sight of Alt. Katmai came the 
day atter we landed. Familiar a4 Db was 
wih the volcano from the work of the 
tyo Prev Tots BCU SOTTS, its ETIMTMae:. =z 
struck nv ag anew surprice. Llere from 
a distance of over 20 mules the mauwitaan 
lowarnecsd wp) so mitch bier thiit: the nearer 
niuntiits at to dwarf them. The erent 
jigged edges impressed us all with a new 
conce putida of the ime Haily of the crater 
wrath 

Some of the new members of the expe- 
dition, seem the volcane far the frat 
tittte, gcse! nue of not having given a 
cormrect impression et rt tr tlre chile ot 
itz7. They had not expected anything 
nenrly so big, As | looked ot it, stand 
ie tire or four tines higher than the 
clouds which drifted, up The valley, 1 
cotld not restoin o feeling of pride] thint 
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UNE UF THE DAME ROCKS CAMRIED DOWN IN THE MAGELE (BOULDER Faw 


This phoned pesenbled a great hodstide. Comite down the mountain, the mass of. rock 
tL oeme Tati | mma ida i Prien angho turn me the valley like o streatn cfewater (ive fuditie FEE) 


UE Boa Ee eae " 
: j i f lng LP 5 
| pig Appel te agvat eeu posgill 
A SRE satan tie opel 
aT] [Pup epee ( aja" saa | Ty InluTE bi 
: i a ee] pee en Te = a LG Cee eh pp Lomb a 
| iJ ij] yey wa yer ante {PLY i aie jai ce Ah ij 
bal 1 I m i ee LT she | j 
cf) 40h Fitpeaat “a fe! ee ae 
Te a ee Vee | 4 
A | fal Pad 1 
J | oe ee | i dee 


~ PiUee é 7 
ee | Ve SED Oe wh | Lil i l 
! i ii Ba jee ered 
i D maby Lesa get i 1 
Tay af ie 1 Hy ul "| il , | i i 
j | batty fiiy j 
rt ULE LE jae gal 
A I h : eT jet 25Gb 
{ i aid iii ae 1 
h | i i aid if] rh id} i I 
: a wit uh a re | | 
] Lat a 


1' "i L's i | | / 
; 1% oil ef te TT 7 LL 
i | Lil | £5 all i It 4, | L454 jul a | 
oe | ut an wy E al - | | i ry 7 





THE NATIONAL GEOGRAPHIC 4‘ AZAGINE 


T had actually steed am the rim of that 
tremendons pit and looked down inte the 
coldron below | 

The first camp established ap the valley 
wasat the mouth of Martin Creek. Prom 
this base a party was sent to.explore Mar- 
tin Valley and Martin Voleano. [This 
interesting voldano was discovered by the 
1915 expedition of the National (Geo- 
graphic Society, set pautes 34 and 34. 
Natros al, GeoGraraic Macagixn, Jan- 
mmry, 1QT7.] 

We were disappointed in our expecta- 
tion of examining the crater of Mt. Mar- 
tn because of the weather. We waited 
for several days, both on the way up the 
valley and on the return trip, lat wath- 
aut success, At the beginning of the 
aeuscn it woe left til later, and oon the 
way out a. week was reserved for ex- 
poration ; hut this proved insufficient, for 
the chowils never lifted surtil several cays 
tfter we had had to pack up ani come 
away without having so mich as at 
tempted the climb, beeamse of the op» 
proach of the time for the boat to come 
and take ns back to civilizution, As the 
event proved, we worl have had to wait 
fully ten day's before the climh write 
have been possille. Only once while we 
waited did we have so much as a sight 
of Mt. Martin, One moriing the clowds 
lifted for about an hour, so that we were 
able tu secure some long-range pictures. 
tut before we were ready to try the as- 
cent they had closed down agai and we 
had tw abandon the attempt. 


But, though cdisappomted in our hopes, 


of exploring this voleane, we Found tn 
another feature abundant reward for the 
time apent tm the yicity. 
ANOTHER COXVEESIOS CF NATURE 

For at the head af Martin Creek ts 
one of the most interesting phenomena of 
the whole voleanie district—what, for 
want ofa better term, [ have called the 
“Great Mageik Boulder Flow"— third 


wonder, almoet worthy to be ranked) along: 


with the crater of Katmai and the Valley 
at Ten Thousand Smokes. When T sav 
thet amass of tick and soil containing 
henaichers a8 lig as gt heise Hower! like 
water down a valley. [ shall probably be 
clissedl with Mitrehatisen, the prince of 
liars: but, fortumitely, these are the days 


brid 


ifthe cantero and | can prowe iy asser- 
tick 

Daring the eruption, quite possibly co- 
incident with the lnorsting forth a Mar. 
tin acd Magerk voleanoes, the whole face 
of a mountain let go wl fHowed down 
inte the valley, tarrving destruction to 
everything within its reach. It was a real 
example of one of those great and sudden 
‘*eonviilsions of mature’ of which one 
reais so much tt the older literature, Int 
of which he sees ¢o lith: evidence in the 
world alwout him: for even im a volemue 
district most phenomena clearly belong to 
the regular order of mature. | 

But Bere, for once, is a: formation so 
remarkable as to make it appear at first 
aight that the ordinary lows of nature 
were suspetided during its formation, 

Rocks, exceeding ten feet in dtinicter, 
ate abundant in the How, which in some 
pices is made up almost entirely of auch 
ig boullers without any mixtare of finer 
miuterials:, Much larger rocks are by to 
means uncammen, We found many 
reaching go or 4o feet in length. ‘The 
largest single stone we observed ‘wis 
abiout 50 feet long, 2o feet wile, and 20 
feet high, lying largely canewaled in the 
mass of detritus (See peige 159). 

It seems incredible that a body com- 
posed) su Tantely of angular rocks euuled 
by any means have acquired such a high 
degree of fluidity as 1s shown by this 


mass. int in view of the fact that it turned 


a corner in the valley anc adjusted tself 
ro the irregularities ot its bed, one 1 com 
pelled, in justice to the farts, te recognize 
that its mation was more of a flow than 
a slide, 

Nowhere can ane form a reltable esti- 
mate of its thickness, but over much ot 
the:ground it must exceed too feet. Thre 
total masa Of muterials moved was thete- 
fore stipends. 

At the extremity it is-composerl mostly 
of chinks of the old peat soil, which 
originally covered the mountain side with 
only sraall quantities of rock Prygments, 
Boulders are mere mimerous 4 little hack 
from the tip. az in plies the terri t+ 
composed exchisively of roken stone 
over cousilermble areas. . 

One of the most curious. features 
the character of the sirface. which laeks 
entirely the hummocky appearance typ 
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teal of the ordinary landslides, but tn- 
stead is covered in many places by regu- 
lar, 2501 ripe conical piles of material, 
Some of these stand isolated; others are 
thickly grouped, Site their slopes etiind 
at the “angle of repose,” it is probable 
that they were formed hy the shaking 
down of more trregular masses (see page 
f5y). 

. THE ASCENT (OF RATSLAL 

After the successful aéctenis of roi, 
we comsidered the clint of Katmai it- 
self a secondary matter, The main object 
in making the climb on the 191 exprodi- 
tion was to.survey the crater, ascertain its 
dimensions, and to secre better pictures 
of the alyss. Remembering our previous 
difficulties with soft, slippery mud, we de- 
cided to leave the ascent until late in the 
season, after the winter's snow had 
melted and the mud had had-time to dry 
Hp somiew iit. 

Days for chinbing the high mountains 
were very few in igt7, and we had to 
wait i idleness for a full week before 
there catne any chance to try, Even then 
we were cheated, for the clouds hegan to 
gather as we seceded arid completely 
phiatt diwa jst as we reached the erest. 
We hued one fleeting glimpee of the crater, 
hit be efore we could so miteh as set up a 
camneta it was gone, and we had te wait 
three days more before there was an- 
other chance to thake the climb, 

Our decision to defer the ascent till 
late in the season waa well founded, for 
in places where the year before we had 


foundered up the slopes in slippery mad ' 


ankle deep we found the grownd hard and 
fi im, sathat the climb, which before had 
taxed owe strength and etidurance to the 
very utmost, was now made easily m 
four hours, even vinder 3o-pound packs, 
Those who had het gone threnigh the 
previous experience had diffienlty in be- 
living that the chomb conlil have heer so 
mich harder ontil we came open our old 
trail, broken so deeply into the mud that 
it persisted sharp and clear for a long 
wav, so that every one could see for him- 
self how he was traveling-casily over firm 
ground, where hefore we had plowed 
lone ankle cheey in mtd. 
This was only one of the many fre- 
quent examples we had of the difference 
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between dompoa thing for the first time 
anid following long after the path is 
broken. I have no doubt that some day 
our accounts of the difficulties we en- 
countered with the limited facilities at 
cur command will appear ineredible to 
those whonny tour ie district prawilod 
with all the facilities and comforts of 
moder travel, Tt seers: tr me entirely 
practicable, for example, for any one to 
ride up to the very rim af the crater 
astride a horse. Ail} that needed is the 
organnaition necessary to furnish the 
horse and the fodder. 






AN ADYSS OF INCONCEIVADLE S1z¢ 

it spite of the disappointment on the 
first atternpt, every one of the party wits 
enthusiastic over (the crater, ard all 
agreed that the aingle glimpse we hard bie 
fore the clouds lint in was ample reward 
for the climh Some members of the 
party indeed thought the sight more 
beautiful and womdlerfol than the Valley 
oF “Ten Thorsaned Smokes itself. ‘The 
party were tmanimous in the opinion that 
the photographs conver no iden whatever 
ofthe vast abyss, Without the colors. 
and with nothing to indicate the scale, to 
rive more than a hint wf the real char- 
acter of the phenomenon is intpossihle, 
Like the Grand Canyon and other stub- 
lime marvels of attire, the crater must 
he seen to be appreciated, 

Hut even when one stands on the tim 
and looks down, he can gain no concep- 
tion of the real magnitude of the crater. 
lt is so far beyond any one’s powers of 
perpen that the werdereomes back to 
iim and grows wrth each visit. 

T found mivself surprised at the erater’s: 
grandeur, in spite of my experience of the 
aed wear. for it was fur more suh- 
ime than | had remembered. it, Ome rea= 
sonowhy the magnitude of this voleane is 
+0 hard to prasp is that the proportions 
ire so perfect that noone dimension ap- 
pears exagrerate] mm the expense of the 
rest. If the crater were not so deep, the 
nren would be more evident: if the walls 
Were ot so precipitaus, one could better 
measire with his eye the distance to the 
bottom. Pat as it is, one can only realize 
that the mamensity of the awesome Fei 
is far leone the eriisp of his 
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Pheetcmrapild fiir f. Wi. Sipping 
WoRk OF THE GHEAT Fler In THE KRATMAT 4 ALLEY 


1 trem fewing between Katmai Volcan ancl its menhhbear bral piilevd age sage tree alan 
syoroes the valley, Belindl the dam oa vast Jake sceumnularet. “Phen the dam erat ind the 
torrent, Like il Jolnatieaw i flix wi, Tis alyead woawiure, Far wile i, whee tliiicke lores hicl atcel, 
ihe ttees were ehoored.of an iit Bir taicet ot the walt. The few trees which remained were bier, 
twisted, aplintered, and bteken dnoevere deseribahle moanmier (sce the. store of this Howat in 
the January, 1917, GhiGnhArHit }. 
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THE KATMAL CRATER (UPPER) COMPARED TO KILAUEA CRATER, (LOoWwERE) 


.. Until the National Geogriphic Society explorations, Rilaurca of Hawaii had been con- 
sidered) (ie greatest active crater on earth, lot itis how provey.to be far extecded iy aie by 
the weeld's wonngeut of volcanic vents, the Katmal crater, which is pot yot six yeare old fece 
jung i}. 


Knowtne that the ee of the veleano 
was bewond my powers af comprehen- 
Shon, atid hiving un tennis of ascertain 
ing the dimensions, | did notdare in igre 
to report my real judgment of its dept, 
for tear that in the excitement of the 
niewent [should live made some wild 
exaggeration that would put me in an 
emlurrassing position when the actual 
dimensions were obtuined. The frets 
firove that ceven our largest estimate of 
depth was far short of the truth! 

I dared not then make any comparisons 
with the other great craters of the weird: 
but now, with the data of Maynard's ac- 
curate survey althand, such a comparison 
furnishes the best tneaus of conveying an 
nmpression of the magnitude of Katmii 
itself, 


OIMENSIONS OF TTR CRATER 


The survey shows that the width of 
the crater rim, as seen fran helaw, which 
inches all of the concavity ontop of the 
memitain, i 3 miles, The circunifer- 
ence, measured along the lighest pomt of 
the rim, is Ry miles. The area is 46 
square miles: The precipitous alivss. 
which does: neteextend to the rim on the 
southwest side, is somewhat shorter, 
iieasuring 2.0 miles in! length, 7.40 niles 
mW circumference, and 4.2 square miles in 
area. “The milky blue fake in the bottem 
3-14 miles long and nine-tenths of a nule 
wine, with an arma of if square miles. 
The little ¢rescent-shaped island in the 
lake measures 400 feet from point to 
point The precipice from the like to the 
highest point of the rim is 3,700 fect. 


] £3 





THE NATIONAL GEOGKAPHIC MAAAGIAL 


Menard 


Mhctduragh le laren 


Lindi ts THE Wai 


“a1 i 


i 
neo I | 


iF \ Be | 


Petit 


nt Vi 


Fi. 


were 


rc 


irl 
cijaierce | 


a+ 
a 


mE 
oot 


* 


mM 
il la, 


iw Tn 
| eye 


tmmture 
ihe, in 


pvr y 


a 
cece darrpce 


theater 


‘i 
wee Ld Lee 


eeperere» the 


Lieu rere 


a = 
cP AC TAME 


yer 


lj 
wimnped ante tlie 


hii 


wabtilil still lee oa 


Lriets 


Wet 


LET OPHLer, 


by 


Ly | 
1 


the Visliatue tn th 


fein 


wr 


The cubical capawity of this atu 
pomdons bole is ao less than 4,500,- 
oon0o00 cubic yaris: Inte the crater 
A00,000,000,000) gallons cout 
poured. ‘This is more than -four 
times the total capucity of the Ash 
okan and WKernsico reservotrs, fron 
which Greater New York now 1 
erdves most of its water, ai the 
Schoharie Teecrvoir, which 1 to he 
constricted New Vork Catv tse 
Sso.cnn,000 gallos of weiter das 
Katniat crater once filled con sup 
ply the Amerivan metrapolys fur 
Les clays: 

lat even these Heures do Tit tell 
the whole stury, for they do onot-in 
lide the gamoaunt of rock iat wos 
blown off trom the tivmtitam lear 
ur the brief sixty lusitrs at its ex- 
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rHesive activity There omuist tx 
idedled the materml m the peak 
nlwive the lewel at the presone crater 
Pitt, 

The ngure then arrived! at it 
ee ee Cubic ' aires This 
over forty times the amammt of 
carth ancl rock temover in the coi- 
ariction of the Panama Canal, 


KATMAY, TIE GREATEST ACTIVI 


CRATELE IN TILER wWearibas 


Biiuen, de the blown | shuns, 
has always beem aocoimitedl thie 
freaAtest active ctater in the work) 
rt th ie cheer that itmust now veld 
The prim to oli. ilies = 
wrpatest dimeter is 2.93 miles, it 
CircwMierence 157.55 niles, ated it 
area 15 4%4-aqmire miles.. Dhese d- 
mensions: gre shehtly staller than 
the corresponding ones on Katona 
The Presat difference mo in depth, 
A tlaiden 3 realest depth being Sac 
feet, while Katmai’s ts 3,700 feet 

Moctaiers to longer active, onk 
twee sims Keatinat in cimensions 
Crater Lake, in Chregon, mensures 
sles wide by 6 long, while blalen 
eile, dm Llawn, has an aren of 29 
qdinre nmles. Lot while Katont ts 
wane lat wteror to these in siz 
vet lucaise of ite proportions it is fh 
far grander spectacle to look trom 
Tor im both Haleakala and Crater 
Lake the cliffs <urrourniling the pit 


THE 
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ate Si reac lower COTTA VEL i= br 
muke their cratere wifertor ta Nalin, 
from a scene puint of view, The tre- 
mendons: depth morte thin any other fee - 
ftire 101 Presses the beholder af a cutrrea. 
eaver, if one recalls ‘the fact that 
thie beautiful ine of the Katmat jokes 
and the wonderful canyon of atta 
River, which i almost as deep as the 
Grand Canyon, le in full view from the 
crater rim, he will recognize that for stib- 
limite of scenery this place hae no eqeal 
in the whole world 





ALL OF THE DCILDINGS OF GREATER NTW 
YORE Worth Ne PI Toe Cari 
Siatistical COMPA isons ot objects, 6 


far from the experience of most people, 
Cl HVE, however, 00 concepiion col Wier 
real rhaeriitude: Our compeatisona must 
be with objects and places withia out 
every-lay experience, As 1 sought for 
arric fiumiliae object lier ATER) La i SSTtve 
as a basis of comparison with a hole of 
such enormons climensions, | rene iar r| 
the experience Gf my first abtenpd to Fe 

New York Citv afoot. I can never fot 

get my bewils lerment nt the endless roy 

ot cima hiailt sleeve Aer = 67] eerits, 
and how I found niyself physically cx- 
hiniestect lone Lie lore 7 had be ean so mech 
as to inspect the city in detail, 

Hlere, then. is an almost inexhaustible 
sappy of oljects, large cnoneh to serve 
for the measurement of cubic 
capacity uf almost unlimited dimensions. 
lf one could pick ap the blocks of binid- 
inve of New York one by one ane] drop 
thern into the erater of Ky: tonal, how 
many would be required to ni it? 

The truth is that if a ty Le al New ¥ork 
tenement block «ahold be «et lrothily ite 
the crater of Katia i want be but a 
nip in the bucket pr the tenement 
houses are relatively inst ignificant i com- 
marian with the key vecra pers of lower 
New York. Tow would they apyear m 
the crater? «C)ne mist answer that it 
doubtiul whether all of the skyscrapers 
of New York together would fill the lake 
at the bottom if the ahve 
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Phiten hy Pani W. Oogelierdter 
TR FLAG, WHIChH FLEW ALL SUMMER 
4M THE LOOKOUT AT BASE CAME 
Ir Tilt SEA 
lf one could mmagme himsell realh 


trying to fill the crater with the boildintps 
of New York he would find that if he 
droppel them in, block by block,. the 
tisk would) le so lorie tlint he would soon 
Wwint to bein operations tii al larger 
ecale, cutting of higger and ligeer slices 
of the city, as he worked up town, 

ren 20, le wohl be astonisherl at the 
capacty of the hole. for after he bad 
nude a cleo sweep af Manhmtian Istand 
be would fine that he had onty begun ion 
his you! He would have to cross the 
river and contmue through Plreckiyn, 
Hien take the Bronx, and al) the 
boroughs of Greater New York, 

a 
this 


other 
Anal if 
enigie Structure eree teil by man in 





great city were deposited in the 
crater they would by no means nil the 
vast abyss On the contrary, the hole 


that rented well still be acgood deal 
niore than twice os large as Kilauea! 


NATIONAL GEOGRAPHIC SOCIETY 


. been responsible for many notable achievements in the realms of discovery, 


S INCE ITS FOUNDATION, thirty vears ago, the National Geographic Society has 


Porxploration, dnd conservation 


lts Peruvian expeditions resulted in the discovery by Hiram Bingham of the 
Lest City of the Tneas, Macha Picchu, the great capital which was the seat of 
power and culture of a remarkable civilization that Aourished in) the Western 
Hemisphere for centuries before the coming of Columbus. 

It assisted in financing the expedition of Rear Admiral Robert [E, Peary, 


which discovered the North Pole 


Its cortrihution of 220,000 saved from destruction 2 wondrous forest of 
giant sequinas mm California, amd pave it to the American people as a part of our 


nattonal-park systern, 


Sow come the discovery of the Valley of Ten Thotsand Smokes ane the 
SUrVeYV af Koatrmis, thie world’s freatest active volcano—achitvernents which will 
rank «with the foremost contobutions to world gtography in modern times, 

Each ot the 650,000 members of the Society will experience a feeling of pride 
and satisfaction in this latest accomplishment, for it was: therr- financial Sanya 
of the organization's aims, “the inerease and diffusion of geographic knowledge,” 


that made 


asihle the equipment of Robert F. Gripes and his intrepid associates 


for the task which they have perfonmed with signal distiction and sticcess, 


HELPING TO SOLVE OUR ALLIES’ 


FOOD 


PROBLEM 


America Calls for a Million Young Soldiers of the 
Commissary to Volunteer for Service in 1918 


By KRatrn GRAVES 


, KS. MULVANY with her pet 
NI pig i ooo longer an object of 
nidicnle and a tepic for jest. She 


ba patriot. The Solomons of conserva- 
tion gre sending Mr. Average Consumer 
ta her as a model of thrift, just-as the 
Wise Man of Giblical times sent the sluop- 
gard to the ant. Ey means of her pig 
Mrs. Mulvany is helping to win the war, 
for she is making from one to two pounds 
of pork prow each dav where node grew 
vesterday, | 
“Oo thou and do likewise” is the plea 
of the officials of the U.S, Department 
of Agriculture, upon whose shoulders 
rests the burden of educating the Amer- 
tan piblic to the necessity for the pro- 
duction of millions of pounds of addi- 
tional food-stuffs m order that the armies 


of hiherty—American, French, British, 
and Italian—may be kept efficient on the 
batthe-tront and in the traming camp. 

Mr. Mulvany calls Mrs. Mulvany s pet 
“the gintlentan that pays the rmt,.” while 
throughout the Middle West, since the 
fioncer days, the porker has heen known 
as the “motigage-lifter.” For the last 
eight years the pig has occupied an in- 
creasingly important place, both in the 
economy of the farm aud of the village 
household, and has been a stimulas to the 
productive activities af thousands of bovs 
who have organized “pig clubs.” 

The members of these and related agri: 
cultural clubs have recently received a 
new deaimation of tremendous. signifi- 
cince—soldiers of the commissary, ‘There 
were 45,000 such soldiers in the pig divi- 


arte) 
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sion of the commissary army in 1qQi7—ain 


army whose total strength (corn cluhs, 


potito clubs, poultry clubs, sheep clubs, 
calf ¢hihs, and canning chibs) was well 
over balt a million, a 

This year an army of one million is 
ritedhed, 
conscript, army, and the age limit is from 
foto years. Recruits will not be con- 
fined to the farm districts: enlistments are 
equally desirable from towns, villages, 
and the suburbs of qur great cities. 
What has been accomplished by Amer- 
ica's youthful commissary ariny is a story 
of surprising and stimulating interest, an 
incentive to redoubled effort during the 
next nine munths, when every ounce of 
meat produced, every bushel of grain, 
every can of vegetables, every pound of 
wool, will have a direct and potent bear- 


ing upon the length and conduct of the: 


wil, 


POPULAR PREJUDICE WITHOUT 
FOU SOATION 
Just as the aviation service, more than 
any other branch of the army or nivy, 
exercises an irresistible appeal to young 
Americans ¢ager to join the fighting 


forees of the United States, so the pig 


clubs are exerciting a peculiarly strong 
appeal ta the boys anid girls of the coun- 
try. The result will not be transitory and 
for the immediate necessities only, In 
facet, the direct and indirect effects of the 
pig-clob movement throughout the South, 
where tt omginated less than eight years 
ago, have been so salutary that the United 
States Government, even before the 
emergencies brought about by the war, 
inaupurated a widespread campaign to 
encourage and promote the extensian of 
the work. 

(ine of the first and most essential 
steps to be taker in the effort to increase 
the number of pig fanciers and enthusi- 
asts is a campaipn of education to disa- 
hise the public mitd as to the habits and 
nature of pigs, Few domestic animals 
have been so persistently maligned and 
with so little reason, | 

Instead of being the unclean, jrsanitury 
creature almost universally depicted, jt ts 
the testimony of those who know the pig 
best that it is one of the eleanliest of 


It must be a volunteer, not a 


lid 


animals, surpassing the dog in this re- 
spect. Itis-true that many towns have 
ordinances which prohibit the keeping of 
pigs with their corperate limits, but 
these restrictions have been the «ut- 
growth of the carelessness and neglimence 
with which pigsties have been tended in 
the past. When given the same care 
which customarily is obseryved-in keeping 
the stalls of horses and cows in proper 
condition, pipsties are far more sanitary 
and less oderiferaus, A pig, given'a bed 
of straw, will keep it clean, in striking 
contrast to the habits of horses and cows 

Those who appreciate the valuc and 
importance of the “keep a pig” movement 
and are anxious to foster the stbstitution 
Of pigs tor dogs as pets have begun cam- 
paigns in many communities to procure a 
modification of tewn ordmances which 
will permit the raising of a pig or: pigs 


on premises where careful sanitary regu- 


lations are strictly observed, 

There are more than 1o,on0,000 bars 
and girls in the United States between the 
ages: Of 1O and ré years. It is an ex- 
tremely reasonable ambition on the purt 
of the Department of Agriculture to en- 
list one-tenth of this number into active 
service as food-producers, supplomenting 
and cooperating with the farmers and the 
housewives in their essential labor of in- 
creasing the supplies so vitally needed in 
the present emeriency, 


THE HEGINNING OF TIG CLUBS 


Tt was in the fall of rgro, in Caddo 
Parish, Louisiana, that a rural schools 
superintendent, E. W. Jones, originated 
and organized the first hoys’ pig club. It 
was a modest beginning, with 99 boys, 
who Were in a quandary as to the best 
method of disposing. of the crops which 
they had harvested in their corn-club ac- 
tivities. The pioncer pig-club promoter 
conceived the idea of affording the boys 
an oppiortunity of realizing a profit not 
only on their comm crops, but a feeder's 
profit on the grain as well, 

When this movement began a pure- 
bred pig was a rarity in the South, The 
“razot-teck,” shifting for itself in the 
pine barrens and jeading a “root-hog-or- 
die” existence while ranging over é¢xtet- 
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TITRE STATE. FiATR 


ieht vents amo. before ihe inavgacation of the ple-cluh mowenient ti the Sonth, tert ol 


the howe tin Chad section of the 
td san A [att 
ede to ite fence by tying & Ke dn its toil 
sive palmetto shralh tracts, was the ons 
type of pig familiar to the farmer. To- 
day blomjed swine are the mile rather 
than the exception, and it isa high tribete 
tothe edticational volue of the bovs’ pile 
clubs that of Wie four States—AMisaie- 
sippi; Georgin, Virginia, antl | ray Wire 
feporting’ an ierease in. switte propiile- 
Lian on September 1, 0407, over the same 
dite in 16, issrmsippl and Geongis 
stand! secaricl and third in pig-clob erirolb 
ment These two States reported an m- 
cheaze of oo.oon hogs, while the country 
iit laree elicit! P| decreas cit BOR A a HR. 
Cine of the stronely emphasized sh 
mans of the pig-club organizers and su- 
pervisors is that it dors not pay to race 
a poor beg, (in the other hand, the 
profits te be cderoved from pure-bred ps 
are excepliat nolly large, considering the 
amount of capttial wvested This preach- 
ment not only has lied its oomeliate ef 


Lintedl Siztes wire 
ate somo that wo owar hes declared the farmer can prevent ite eomg through a 


ifthe ragor-bick vwarhets—the kin phase 


feck in pigsclub communities, where ¢x- 
fimple hos taken the plhice ot precept, bot 
it s-causme the farmer to awaken to the 
fact. that hid oon snl tia daughter ate 
proving mare efheient than he, sitply [ae- 
cause they are taking advantage of the 
information which bas been ented by 
experts an Spc ists derouptt years of 
E Sperine ntation and research, 


CHE ““pPHACTICAL FAMALER tf, THE Fit 
Clin MEME 
The “theorists,” as the collese-troimed 


culletl, ure nd 
longer seormed by the “practical” farmer, 
whose “pt Wwhicalitw is scen Th. a werk 
wnenviahle tight when le ts erin prell ed ti 
Hn that tt takes. two years for lis 
ninge-tepnted hog to acquire a wereht of 
nso pounds, while a pig-cloh meniber, 
hhe young Walter VWWhitman, of Iodiumna, 
prescnts 24 fi exlitat hes [vet Durie, 


Were ofr 


aericulturists 
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One of the most. mtcresting develop- 
toents-of the pigeclub movement has been 
the establishment of cordial business re- 
lations between bankers and boys whe 
want to raise pigs. There are bankers 
in. practically every State whovare glad to 
supply club members with the necessary 
funds for their start as pork-producers, 
The State of Arkansas furnishes o typical 
example. Last year the bankers of that 
Commonwealth financed 2.400 boys anid 
pines out of the total me-clob member- 
ship of 2,700. 
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Sot only have sich 
loans proved to be 
“rt eclerecd” from the 
hianckrs standpoint, 
tit they been a 
direct source of -m- 
creased Tevenwe and 
lass for the hernk 
A. Texas. honker -re- 
ecrlly hought 32h mes 
tor cluh members im 
his county and wis 
able to trace 375,000 
direct increase in his 
deposits as a resilt of 
the cordial -relatintis 
estulilished with the 
wnocessful club mem- 
bers and their fam- 
(hes. 

I fmancing pig 
clibs the lankers co- 
operate with the jomt 
representative of the 
State agricultural cul- 
lege and the U.S, De- 





partment of Agricul- 
ure, kndwn as the 


State extension Ilead- 
er, who desipnates a2 
miv-clul agent to ar- 
ranize a eotmiv ¢lub. 
All of the efforts of 
the members fre, 
therefore, under the 
supervision of a 
trained leader fod 
practical teacher. 
Two methods of fin- 
anche ha wie 1! rover 
popular, The wsdl practice is to lend o 
clit meses ile sum necessary [or the 
pare hee his (ig. thie only sertrily 
given the | bak heing the meniher’s prom 
IssOry note, bearing a nominal rate of im- 
terest. The note is paid when the pig ts 
sold or, in case of a sow-ard-litter proj- 
ect, when the weaned pigs are marketed. 
The second method i known os. the 
“endless=- cham contract.” Under this 
plan the bank distributes a number of 
weotling @ilts amone the clab memlyvrs, 
with the understanding that these mem- 
fers return to the bank two weanling eilis 
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A Lyle of worden woke vue in Ckinhome pod Arkoiesss to revert pete fren recy 


their way wader rail fences 


bits @uiadioree tert tenbetebes fier Player, 


Ties kine of protectin is 


fot memiledd where the jie in well care) tor anl provider! with am aitpile fatten ration 


kresed it. ta the delarht of Hidges ane 
Spectators, 


WW Ol SIN RARSES A CHAMMOX PIG 


Cine of the instances to which prg-clab 
vorates refer with special pride ts the 
CX Perience oy Jock ‘STILT, ct ALidlared, 
Texas, who wanted to joina pig clib, but 
learmied that he was too Yon tor men- 
hership, hemp only six years old Nat 
discouraged, however, le decided ta fal 
es pig-club rules until such time as Te 
could join. He purcnsed fo pure-bred 
pig, the rantoof the litter, When the pie 
Wis 10 weeks olel 3 werden lias 3} RL 
The pet was thereafter fed, according to 
the pei —<t fal) agents aistrictions, on a 
broperls balanced Mit rata, sel was 


alowed to graze om Jolson yrass, weeds, 





Wi Volunteer oats for green feed. 

Jack watched carefully forthe appear- 
ance of vermoy at] the few lice ow Tis 
pel were cnsady removed with an app les 





+ olneral 
nnixttire Of charcoal, woor! ashes, anh, and 
| kept in the pen 
When the time came for Jack to exlihin 
hi piet at the cutmty fur i wel 
tidnmths old ane werhed 4450 ponds. 
Sot being -ehgihte tm the pig-chib class, 
thie vonthinl exhititar entered hires pet im 
hte other classes, tukmy five ine ribbons 
fod winning $25 in cash, with which We 
started] fis first bank acenunt, in the 
following November this prize animal 
lad a hitter of nine pies. Ave of which 
were aold for Si =. 51) each, acul thie vriith 
ful breeder 1m now Well Lwineled on lis 
Antimecd career as a stock farmer, 
the duties of each pic-chub 
nent a to write the story of his cx- 
Periecnce 14 the enel of the cf The 
narrative + tiellye told in aunpbe filirnse- 
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Piva aft neally weate| a hett Whitey are 


img b5 tu) etialele the sco 
samietiimar that he never knew letore snicl 
probably will never forgrt, because he 


learned it - by experience. 
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RIVAL MWS AND) CATS AS PITS 


Many of the pig-club members write of 
their purs with the same alfecthmate i- 
terest thot other children speak of a pet 
dor, n cat, or a canary. Pere, 
aimple, is an extract froma letter by Earl 
West. of Garhind, Oklahoniy 

“Well, 1 shall tell you about my pe 
It is locktung preTey (dressy since | have 
heen feeding it digester tankage. It looks 
The tt Were fixing op for actrip. Etta 
rics its tail curled and walks as proud 


me 1 it 





TOT t= 


WETE t cp mcarttrhgs io wee town, Now 
[ shiall not disannoaint him. IT sholl com 
him to cour contest on the 18th lL tell 
lin te ent all | etve him and | will do 
mv best to get o ride on the train for hon. 

“We carries his fat nicely and walks wp 


to hits 1] His ce | hitte li r nel eats afl 


ce works of gee canally hove dairy products to rely on 


Mi TRISeE Tee STiees o- Yee 


BG il a eed || 


1 7 is 
igre from E 


from 1o0te 16 weeks olf, These weaned before 
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he can, T deed him corn, aats and time 
weeds, and the Wwastare from my fathers 
table stuice my diester tankige gave out 
Ly a The furt+ 
niecet thir is to see him eat and look at 
re tte] pri a4 if to sy, "Early, YOu ace 
a ae cl to The—evervilnle Furmistiedl, 
VA hes ie elt ia try tind h yf) anil cut.” 

‘Now of he wins noe prize TD stall] tever 
he sorry about feeding him, for he shall 
hein be gp comfort for my mother -and 
Hith brothersat home, Gesuies, | enjoy 
his hein here While bam a member of 
the pg claly, T tell him he mist net let me 
ret beat, for this 18 my first effort-to do 
Inyihinge m the eluh work, Hut if | do 
ret bent [ shall only keep toying. My 
two older brothers won valuuble prizes 
last VENT: WM the corm are cHtton chilis | 
shall keep foaing.. Taam sure | can win 
something some day. [have one acre in 
corn this year, one acre m kafir-corn, ane 
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shall send in my report and essay when 
the time comes, | 

“Thechinch-bugs got in my kafir-corn, 
antl the crmiught tame on mt com, but 
mother savs 1 must be patient. She says 
that those that have no misfortune die of 
young age. Io huve always found my 
mother trae, ath! [ shall be patient until | 
get through. Jam 10 years old and can 
always find work to do.” 


kafr-corm and corm for-another year, and 


TEACHING THE FARMER THROUGH HTS SON 


The results which have attended the 
efforts of food-production specialists im 
club work among the young people have 
heen in murked contrast to the compura- 
tively slow process of inducme the adult 
farmer to adapt modern scientihe meth- 
ods in raising cereals, cattle, poultry, 
swine, and vegetables. 

(Qne explanation for this success isthe 
fact that boys and girls assimilate mew 
ideas more readily than their elders. In- 
deed, agriculture experts are finding that 
the easiest method af approach to the 
adult farmer and the hotsewife is 
through the sons and daughters, whose 
signal achievements in club work furnish 
concrete txamples of the advantages to 
be derived from sctentihe farming and 
the scientiie breeding of cattle, swine, 
sheep, and horses. 

For example, no number of pamphicts 
ar lectures could be so convincing to the 
Decatur County, Georgia, farmer with 
respect to the advantages of scientific pig 
feeding as was the object-lesson fur- 
mished by his little daughter, who begeed 
to he allowed to join the Decatur County 
Pig Clb with the eighth pig of « litter, 
She was given the pig becatise the sow 
could only nourish seven pigs and the 
eighth otherwise would have starved. 
When the child's pig was 10 months old 
it weighed 225 pounds net, dressed as 
meat, besides yielding a so-pound can of 
latd. This pig had beet raised at a cst 
of five bushels of corn and the kitchen 
garbage. The other seven pigs of the 
litter, leit to shift for themselves, aver- 
aged only 87 pounds each when butch- 
ered, 

And what farm expert cauld have pre- 
sented the story of scientific hog-raising 
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sy forcefully to a Ketituckian as the tri- 
umph of that farmer's own pig-club son 
when both started even with litter-mate 
pigs purchased at eight weeks old? The 
records show that the boy's pig weighed 
27 pounds when porchased, and gamed 
roy pounds in four months, at a coat of 
five cents a pound—a daily -gain of one 
and two-fifths pounds ona ration of corn, 
shorts, and bottemmulk, At the fair the 
boy's sow weighed 104 pounds and took 
a prize; the father’s weighed only 50 
pounds, and there was no record of what 
it had cost him. 


MASY BENEFITS FROM DOYS AND GIRLS 
CLATES 

The benefits derived from the pig-ciub 
movement—and similar benefits are de- 
rived from all the other club movements 
of the so-called Extension work of the 
various States, in cooperation with the 
LY. §&. Department of Agneultire—are 
manifold. First and foremost, the clubs 
shimulate an interest in- swine production 
i teach the boys (the farmers of the 
future) how to rate better and cheaper 
hogs by the use of improved blood and 
the growing of forage crops. The nim- 
ber of heags trated on the farm i in- 
creased and the meat required for home 
consumption is produced instead of 
bought. 

The pig club is complementary to the 
work of the corn clu, showing the miem- 
bers how they can niarket thetr cor 
profitably through hogs, The home cur- 
tyr of meat is encouraged on the farm, 
The boys are frstructed in a practical 
way in the management, feeding, sanita- 
tion, and prevention of disease of swine. 

One of the chief advantages which 13 
being derived from this movement is the 
means which it affords hovs and girls of 
camming money for theniselves while at 
home, and at the same time awakening a 
real and abiding interest in farm hie—a 
power ful back-te-the-farm movernent in- 
aucurated at the very source. 

While emphasis has been nid here 
upon the pig clubs, the canning clubs, 
poultry clubs, baby-hecé clubs, potato 
clubs, corn clubs, and sheep clubs are no 
less yital to the welfare of the nation and 
to the increase of our agricultural re- 
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Prom At to November the weather 
is sufficiently mild tithe North and East 
to warnunt the ratsing of pigs in the open, 
without the outley of large sums for 
howsing equipment 

Among the Eastern Stites, 
etts has comimendably active in 
boys amet girls’ clab work. In that Con- 
Tmhonweuth the popularity of the pet-pig 
movement has bern aecond only te the in- 
terest shown in poultry clubs: New York 
promikes to da tiuch in this direction 
also, although the clube work was mot he- 
eur lat state until March, rar. 

articular emphasis should be placed 
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nay requisite to the keeping of a pet pri, 
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BILLIONS OF BARRELS OF OIL LOCKED 
UP IN ROCKS 


By Guy Eviiorre Mrrenens. 
OF tae Usinnp States GeonincaL Suaviry 


line famine? Shall we be required 
to forego automobiling except to 
met the stern: necessities of war and of 
widitiran trafic? Are our petroleum 
ficlds shawing signs of exhaustion? 
The output of petroleum has not yet 


I THE United States facing a gash- 


begun to diminish: statistics show that 


it is still increasing; yet the downward 
trend of production from the present oil 
hells is plainly insight, | = 

The war has made a sudden and enor- 


motisly increasing demand on the oil fields 


of America, and though the industry has 


never been so feverishly active as. it is 


now and the output never so Inrge, the 
truth is that the demand has not been 
entirely met. And during the next year 
and 35 Jong as the war lasts the deminil 
will he ever increasing, ever more press- 
rie. 

“Matty of the host of larger-vesaels thot 
we are now building will be equipped 
with oil-burning. funmeces,; and the vast 
swirin of airplanes that we are building, 
as well as the thausunds of war automo- 
biles and trucks that we are titning wnt, 
will consume an enormous quantity of 
gasoline, Yet no great new oil regions 
comparable with the mid-continent or 
California fields are being diseovered, and 
it is questionable whether any will ‘be, 
for our oil geologists have pretty thor- 
oughly combed the accessible oil areas 
What, then, t the answer? 

Tt is just at this puncture that we have 
made a chscovery that has disclosed what 
is undoubtedly one of our preatest min- 
eral resources—one that should supply 
the needs of the war, and that for pen- 
erations to come will enable the United 
states Lo tamtat its supremacy over the 
rest of the world as a producer of crude 
oil and gasoline and incidentally of am- 
motia as a highly valuable by-product, 
We have discovered that we as 
mountam ranges of rock that will yield 
billions of barrels of oil, 


ing tires 


ree 


For many years travelers going west 
thretigh the Grand River Valley of Colo- 
railo and mto the great Uinta Basin of 
eastem Liah have looked from the win- 
dows of their Pullman cars on the fur- 
stretching miles amu) miles of the Boblk 
Cliff Mountains, litthe realizing that in 
these and adjoining mountains, plainly 
exposed to view, lay the greatest oil res- 
erveir in the cotintry—the off ahales of 
Colorado, Utah, Wyoming, and Nevada. 


HOCKS THAT HtURN FREELY 


_ These shales, it is true, were koown to 
yield oi Campers and hunters in build- 
“against pieces of the rock had 
heen surprised to find that they ignited 
that they contiin ail, This fact was 
looked upon, however, as only another of 
the natural curiusities of the great West 
ant burned, and investigation showed 
ate littl or mo attention was paid to it 
because of the scemingly inexhaustible 
ponis of crude petroleum found elsewhere 
inder presat reas. 

In connection with its dnvestiwatinns 
of the undeveloped mineral resources if 
the country the United States Geclogical 
Survey has recently made special stinties 
and tests of these off rocks and hus 
brought to light two important facts: 
First, that our western shales are phe- 
nettenally rich in oil, and, second, that 
in forgign centres, particularly Scot- 
land, much inferior shales are today suc- 
cessfully tiined and worked as a source 
of ofl and other comrmercial products. 
The industry in Scotland is 7o years old 
and is still in a highly flourishing condi- 
tice. 


OU, PROTITARLY: DISTILLED FROM SHALE 
[RH SLOTLANT 


The, Scotch shales. run only about 23 
gallons of ol to the ton; yet the principal 
upernting companies competing with the 
petroleum industry pay annual dividends 
averiging T8 per cent. Rock producing 
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IN THESE WVOMTAG ROCKS 


These depostta of ctv rock are often massive m oxtent as weil a im Lhichness 
an ffen a 
Bl wall Ta te Tie fee 


remiried i) ene) Western State 


thickness and preliting at rast 


a fe Aub ls 
feet io 


even ms low ns 20 gallons of ol a ton ts 

yielding good Seeldends, The shales im 
‘ta western [tuted States are far richer 
in oi than these of Scotland. Many tests 
made liv the Geological Survey show that 
the America rocks contain 4o to so 
gallons to the ton and those in one ile- 
pet teatiedt cy gallons, or more thin 2 
barrels, to the ton, 

To extract the mlb, the rock rm distilled 
at a low temperature. So simple is the 
process that the geolopists who surveyed 
the fields carrie) sinall testing retorts 
sreviiel fre place to place to de Leriithe 
ie ctl COTE ot VOriHs sprcinee 

In the Seoteh plants the rock t heated 
in re torts atratiged in he utks at four over 
5] sing! te fires Two. anita wnigie Teature of 
the proc cs 16 that the gas derived from 
the shale is the fel ose for obtaining 
the of and other products, The retorts 
are grouped in benches of 6) and each 
retart reduces about 4 tons of rock a day 


ry itera from G.S Caoliginn! Srey 


ie LOCKED MILLS OF 


NABAFLs Of oft, 


Teds were 


[Gri aijtore miles, wenringinig. 2) 


SOM 34000,000 tons are treated annually, 
The vapers pass fren the retorts into 
eoidensers in which the crode ot] ts de- 
Ki tied. atitl thet Cm Thteh ve | Chatiber tt 
which the anmmonia ts collected, 

The Seotch shales wield gasoline, thann- 
nating, tuliricating, antl other tils, paraf- 
fine wax, amd sulphate of ammonia, be- 
sides. a consideratle quantity of liquid 
fuel and the gas tht is used in the plants 


Of IN AMLELEICAS SEHLALES 
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The total prudachon of opetroleat 2 
the Lonited States up to Igis hie Leena 
4,255.000,000 harrels, and the possible fu- 
tire production, or the total reserve im 
the ground—anid eame of it hes verv 
deep—ts estinmted by the Federal Cor 
ernment ot about 7ye00,000,0n0 barrels. 

How does this petroleum compare with 
the known oil-shale reserve? Tlie quan- 
tity. of off that can be extracted from the 
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Che Aecililtty of the rock tidlitates jte fe 

which bayer been prontahly worked lor po veo 

rl holes of the Weatern United States con 
(if eth Geiss ga’ fin) gol Ine i the tor 


shale i =o huge that the petroleim Te- 
Scrve almost insigmihearnt by 
comparison, As a résnit of only  pur- 
tial investigation, tt tm ettiniaterl that the 
oo im the shale ranges of Colorado alone 
Amounts to 20,000,000,000 larrels, There 
are mHOUntAINs—indeedl, ranges of pict 
tains—which for many miles carry thick 
beds: of rock that vicld- 30 to So: hurrels 
oil to the ton. 
More recently the State gedlogist of 
Coloraco has reported that in northwest 
ern Calnracdo beds of commer+cially work- 
alle rock that avernge more than 20 reel 
im thickness amd that will yield at least 
3 gallons of off to the ton are found 
i tn area extending over 1,500.squ0are 
miles. “These figures show a content of 
leitrele of eal te thi scplare 
nile, or a total of 36,000,000,000 barrels 
area. Ether twenty billran of 
exe billion ¢ sufficiently impressive. 


Inet tHe. 





4). eo Oe 


‘i | 
ror tHe 


fej] = 1,4 | i 
i fre ® = 5 : 
ier atl oonteni The al shale: of Scotland, 
j i _ \7 ' 
Old ohernt 2c eollons i the ton of rok 
abot £6 ar so millon te the ton anid there 


; F P ' 
| _ 
Lore Lega dd | 


Phe log Survey also estimates 
that 300,000,000 tons of suiplate of am- 
monia, worth, at betere-the-war prices, 
conlil Vie receverer eh | 
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enrich most of the in od 
\iississtopr Valley. . 
In achdition to the ml rock in Colorado, 
that of Utaly sist be considered, The 
government 1 mvestivating these 
deposits tn detail and has already stited 
that. they are probally 
those in. Colararlo anil are erualls 
el. Ol shales have Deen exomined also 
IT Newari: \\ vroming, Wahtortita, 
tana. ind other States, Tests of 
mens from Wyoming show from 340 ‘to 
[Oo gallons to the ton, and sunpies Torn 
Nevada have produced from 46 t 
cil 
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Rut the West has ne THOT EHO} Of the 
oi-shale resource. Deposits haye been 
examined by the gorernmmnent in [llineis, 
Kentucky, Cie, Pennsvivanin, Tennes- 
soc, West Virrinia, and Indiana, some of 
them testing out with a high oil 
tent. An examination ef the black shale 
of sovthwestern Indiana shows that it 
underlies about 16,000 square miles, and 
althouyh the ol content of much of it is 
iess than that of the western shales, snil 
mone of it is too low in oil te le worked 
commenctally, the actual content for the 
area. it [ndiana alone would be Loo.oan,- 
Oon,o0o harrels. 

some of the eastern shale that is very 
rich in ot! overlies extensive coal Lerls. 
which ture einige miner] hy the “stripping 
method, so that the oil rock must be re- 
moved in any event to pet out the eval. 
This shale could therefore be mined by 
steam-shovels without additional cost, as 
necessary preliminary to the coal- 
PrareLinng. 

The potential value of this immense 
ol fesource of America-is almost beyond 
comprehension. Enough oil i held in 
these natoral reservotrs to fll muy tines 
over every tank, cask, barrel, can, and 
other every karl in the 
world, 

Cnt! recently the oil shales of the 
United States, particularly thove of the 
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avollable for extraction whenever the de- 
mad stl the ooice shinll leery orikat 
enough (o warrant the establishment of 
anew indnstcy to supplement the supply 
of petroleum trom the oil fields. ‘This 
bite 1 now at hand. 

The extraordinary demas of the war 
Are already inchcating thre a eben ifl= 
eniihiciency of the cnt yet irom our pie- 
trolewimn fields; and experiments in the 
wihzatian of oil shale are mired, henge 
made in Mlants are bemg 
erected, off is: beme distillei], processes 
ire beni tested, and a steachiy Incres5- 
Ing ontput ts soon to be expected. So 
stibstintial ts this resource considered that 
thie Loveriment has eT ssicle ns 7 special 
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LAND DRILLING TO SECURE UNWEATOFRELD 


SAMPLES Of GIL SHALE 


The deposite of of) shale in the nocky Alavi 
LeLit Tee100 Lew ere the ToS PA Aer tlie SiitT- 
face gud can be nitned by steam-shovela, Pe 
Sua the telecine plants in the villev«: 
ftavity may be utilized in transporting the rock 
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in the Weeat long 
tiles are ete sappy rig 1 


om bie 
tilation as well establieherdt in other coin 
tries i tremernhinsly to ulvinitage 


of prospective development im the United 


Oy] hes 


States, 

Crfertunately the discovery of the im- 
mene oi reacties of America, contiined 
m its oi-shale deposits, will doubtless be 
attenderd by misfortune for the mwery— 
nthe 
Wilitcar’ off companies, of- 


those who invest cureless]4 ot LA et 


cit tTahKe 


ranized by get-rich-quick s< 


nT 





i wHiers whe 
are intent woon exploiting the gullible 


LP cl Peet 


public rather than the develonment ot ol- 


shale properties; Such: schenters, fike 
campy followers, appenr in the wake ol 
CVCTY Tet dissorer itt tHineral wealth 


and they have alwavs found the “oil 
helds” a partenularhy lucratrve one for 
their operations 
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The success gitotinerd by the 
miustry im =cotland mihentes 
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HICH O1L SHALE LEDGE OUTCROTPING NEAR 


Althotgh the oil reservessof the United States are greater than the brount peodieed in 
the entire work) from the larth of the industry until now, vet the editor at the present time 
thule wienld exhanet the reserves in 40 yeu ; 
an Aiiaoe ft ol tn American shales that all 
entire history of the industry t< only a drop in 
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aiiccess for the midustry in the Utrted 
states, Not only is. the oil content-of 
the American deposit larger than that of 
the Seoteh—in some casex more than 
three times as large—byt the American 
rock cat he mined more clicaply, 

The Scotch shules lic far below the 
surface and must be mined by hand anil 
hoited through shafts fike coal or hanled 
up inclines. Mast of the Rocky Moun- 
tain shale Hes frem a few feet to; 2.900 
feet abowe the valley Soors and much of 
it can be mined in a wholesale manter 
by steam-shovyels and lowered by grvite 
to the reduce plants, 


ML FORMERLY TSTILLED FROM SHALE IN 
FER SSVEUVARIA ANT WAT 


The Sootch shales oceur: in irregular 
beds which here and there thin out ind 
hive been thrown into geolovic faults ane 
folds that yreathy increase the cost of 
mining. The western shales, on the. other 
hag, are sore uniform thickness anv 
lit in o horivental position, Despite thetr 
handicaps, the Seoreh deposits ace worked 
Ata large prott, eb their average con- 
tent of oi ts only about 25 gallons to the 
toot, atereat vast quantities of easily 
mined American shales that lie in beriehes 
ti toro feet thick will average perhaps 

a hundred per cent more ail, 

Onl-shiile distillation is net new in the 
United Stites: yet it is doubtful if there 
are many people alive who rememiber 
anvthing about the earlier industry. Be- 
fore petroleum was discovered in Perin- 
eylvania, abit 50 small companies in the 
eastern United States were crudely dis- 
tilling oil from shales; but after subter- 
ranean pools were discovered these cam- 
panies went out of business. 

Long age the Mormons alse clistilles! 
mil from shale near Juab, Utah. where 
the ruins of an old still can vet be seen. 
We are now nhowt ta return to this die- 
carded industry and sprnuce hundreds of 
millions of barrels Gf off where formerly 
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the output was comparable to the pro- 
duction of oi from sperm whales. 


AMEMICA'S JAIMIE SIC MINERAL WILALTIN 


‘The diseovery of these vist deposits of 
ofi-bearing rock in the United Stutes. the 
petroleum evntent of which ear be est 
mute! im nuthing léss thin hundreds of 
hillions of luirrels, is one more evidence 
of the abounding: wealth of the North 
American Continent No semver docs ure 
Of our reamirees show limitations in pro- 
duction and the pessimists begin to ery, 
“What shall we do when oar reserve is 
gone?” than imuneinse aalditional dlepaysits 
ar satistictory substitutes are cdisceovencd, 

[dearer the dast few yeurs petroleum, 
with its mest valuable constinent, gaso- 
line, has become one of our most. vital 
resources, a0 thareven the myst cheerto! 
Optimist night well tegin to question thie 
immediate fiture prospects of the in- 
dustry: but with thorsiuds of spare 
milvs of rock lying. above ground, within 
sight of trunk-line railroads ind con- 
stituting an unfailing oil reservoir, we 
can feel assured of a supply of gasoline 
for minty Benernitions to prine. 

‘The United States is lide a country 
blessed by a generous Providence, (er- 
many, to supplement its stock of pe 
troleurn atl amy, laboruush: tises 
potatoes from which ta distil fuel alcohol: 
but here in Aimeneca there sure navnintains 
of ol rock which can he Whisted and 
steam-shoveled ancl transported hw grav- 
ity te. great retorts which will fuirt otit 
ol and fertiiver in linnitless (punntities: 

The production of mlm this oountry, 
instead of decreasing, will continte to 
grow! it will even, because of the stile 
fesnuree, greatly iWerease its present im- 
Mmictise ontpit of 340,000,000 laartrels 2 
year am] will keep mice with the enor 
montsly Iiereasing demand. Nnooome my 
be bold enough te fortell whut Lreiernd- 
ous -hgure of production may be reached 
within the next ten years: 
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FOR OUR ARM 


IN FRANCE 


By Hernertr Corry 


AQOUR hundred shiploads of things 
the American Army thts in France 
have been bought in Europe. 

[ ktiow of no more blunt and uneorn- 
p ‘way of beginning this story 
of i hig job. Jt lacks color and voltage. 
Tt really should be illustrated by a dia- 
gram showing a procession of four hun- 
dred tall ships sailing into a port in 
France, each loaded down to the captain's 
qnarters, while a fleet of toothless C= 
beats gives way to furor Teutoniens on 
the side lines. That would bring home 
to the reader what this achievernent of 
the: Porchasing Board in France realiv 
amtunts to, 

Each ton bought m Europe lessens by 
2,000 pounds the strain on the tonnage 
line that connects the American Expedi- 
tionary Force with its home base. One 
might go into the dollar feature of the 
situntion and show that each ship will 
eost the American Lorermment not less 
than $10,000 a day, and that they will 
average 6o days to the round trip; but 
that phose ts relatively unimportant. The 
essential point is that an enortnous ocean 
shipment, with its attendant risks and 
delays, was avoided tm this way. 


BEORTAGES IN ALL DEPAUTIMENTS EXCEFT 
THAT OF COURAGE 
The 400 shiploads only include the 
material bought by the Anny Purchasing 
Rourd in Fronce. A huge quantity of 
other goods has been bought by the com- 
rinricling ofheers of units, these minging 
from the day’: rations to footwear and 
ready-riacle oe Such purchases, how- 
ever, art of the hand-to-mouth order and 
only satisfy tle moment's needs. The 
iter purchise may te charges! to cape 
tal account. The goods were needed for 
permanent epuipment. They are the 
shelves and counters needed for Unele 
Sam’s new business abroad 
Every one now knows the conditions 
under which the American army began 


operations in Europe. Same thousands 
of men had heen hastily gathered together, 
herded on stemmers, and pelted off to 
France. Probably every one knows that, 
thanks to our failure to take out insur- 
ance before our howse caught fire, this 
first expeditionary force only outwardly 
resembled ant army, Seventy-five per 
cent af the men were rookies; some of 
them took their first steps before a drill 
sergennt on board ship. The bureau- 
cratic chair-fillers at W ashingten, who 
need to send men to Manila wearing the 
clothes desgned for bhzzardly aiternoons 
on Skugway Pass, were living 1 typ to their 
own best worst, There were shortages 
in every department except that of cour- 
age. 

Tn the United States every one became 
busy—and talkative—at once. ‘The col- 
uns of good news about things that were 
sure to take place, if nothing happened, 
mist haye sent thrills down the backbone 
of every good Amencan. In France, 
Ceneral Pershing had no time for prog- 
nostication and lrrah, 

Persons who think they know com 
manding generals who fave bad harder 
tasks than Pershing mm this war are im- 
vited to name their candicdwtes. He was 
not only responsible for those -prelimt- 
nary arrangements of a jurely wnilitary 
character, which will lead to victory later 
of, bit he was. obliged to create ove rrigltt 
na huge btsiness organization. ble lye- 
came the head of an enterprise that could 
put the Standard Of) octopus in its 
pocket and never feel it squirm. 


“OME OF THE DIFFICULTIES OF THE 
SITUATION 


The American army is 3.000 water 
miles awav from its home base. m oo 
country that is increasingly feeling the 
strain of more than three years ot war, 
The number of Ameri¢ans m Prince was 
added to cach week. 
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of France wall put ip-eatined pris a fevr 


With that growth of the 
dady needs for clothing: and rrev 
nt proportion. Reserves minst be built 
np tooprevide ayrnimst possible hind tomes 
ahead, Artillery must be tarnished, for 
Lincle Som reacted with) a jerk to the 
| that the squurel rifle of our 
daciches is no longer wee Pil, 

{aN sap a i? [+ ramce, 

mst be furnished on an 
ccale. New vallroads must be huilt and 
etpulpperl aril old Ta forbished bit? 
Three-ton ocomicns take the 
mines in hanling food tor amoce 
but mules are 

Avs the warts inerenserd so diel the dit 
culties. ei boats are daily sunk in the 
editorial coliuttins, but manage to maintiin 
A certain ; a ni on the high seas. No 
particular genius was required to demon 
strate that every possthle pound shoul 
be bought on the European sile of the 


army the 
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WHREE BITCHES DIPLOMACY EN TERED 


Acmatter of kitchen diplonmey entered 
mito the spelen nile The moment that 
Arnerican food pure hases bean to 
the proces in the village markets 
French housewife would 
tect, Her budgetary cutee his been 
downward, for the omoet part. while th 
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enter into competition with her slender 
purse, ft would neither be wise nor, as 
Americans say, “decent.” “Ss 

Soa formula was worked out for the 
baying. lt might be stated ‘something 
after this fmshien: . 

“Save tonnage today if we cain pay 
back temorrow : mortgage the future, 

“Always give a os he forces: the 
first chanmee. 

“Ladies first.” 

Some one suffered from a constriction 
of the imagination when the body that 
does the buying in Europe was oumed 
the Purchasing Board, [t is fiheled by 
aii tame and commonplace a title, Its 
member> make purchases, to be sure, but 
that is only one phase of its activities. 
Now and then it lapses into diplomacy. 
It negotiates with Enropeda Inbor and 
attiust= the American machines and ways 
of doing things to continental men and 
women. [tis in the manufacturing Inst- 
ness. It #8 turning over every shop in 
neutral Earape in search of raw material, 
ei it all began in the mildest way jice- 
sible. 


CEVERAL PRs NG Ss Wh TASK 


General Pershing began it, of course, 
for in-the anmy all things begin and end 
with lim, Cie renson why his job makes 
auch a tremendons appeal to the imagina~ 
ruts is that ttis this sett of a job, ble is 
Hot only creating an enormous: busmess 
organization, but he is catching the men 
to Tun it, Sometimes he does not. catch 


the right man, and then he lias to take a. 


few minutes off to catch the wrong man 
and fire him, But.an organization is 
heli created, Wher it gets an its feet 
wall stand comparison with any ofgan- 
dation Gn the world. Lt would be folly 
to say that it can stand alone today. 

“T piust have coal,” he told the man 
who is-today the chief purchasing agent. 
“Go ont and bay it” 

l have promised the chief purchasing 
aeent that | will net tse lita mame, but it 
is only fair—to the arnmyv—to aay that he 
was the head of a great hank in a great 
mid-western. city, He was a bitsiness 
man, tow, of the son who is not afraid 
either of money or nem When the 
Unite! States went to war he volute 


2 


tecrevd. 
Ian, 

When Ie came inte Pershing 's office fe 
was probably told to sit down and have 
mw cigar, arid asked if he had seen any 
U-boats on the way over, that being con- 
sidered a neat conversatinal opening in 
Fronee nowadays, and before he could 
mewer he was told that the American 
amy needed coal and that tt was up to 
hit to yet it, — 


He is still, praise be, a busitess 





iow TILE PURCHASING OFFICER ACTLIEVES 
LEST LTS 


Well. he got the coal, Bur before le 
gut it he negotiated with two European 
governments and the heads of sare 
Eurupenn labor, Pe Teed to find a way 
to have ships commandeered, not huving 
anv handy way to commundeer the ships 
himself. There was even talk of reopen- 
ing some of the coal mines that France 
has temporarily alandoned on. the central 
phitean because of a lack of Inbor, but 
that planowas given up for varws rea- 
suntts. 

The whole secret of the job was that 
the Americanarmy fad to have coal, At 
the moment there were ©0500 tons on 


hand; 10,000 tons were owing to the 


French Government: there was one in 


sight, and winter was coming an That 


was a standard condition in all lines dir- 
ing the first days of the Amencan activity 
in’ France. 

The chief purchasing officer and his as 
sistants got the thiigs needed because 
they know how to lusthe. | was m his 
ufice one day when a major. whiese name 
and millions have been a Sureday featire 
in New York fortwenty years, came in, 
The outhnes of ‘the feature have not 
changed tatetially, Ther consist mostly 
of collars, 

“Tm ont of a job,” said the mayer, 

“Go to French headquarters,” sad the 
chief purchasing officer, “and get sonre 
stuff ont of store.” 

Before the major was out of the room 
the stenciprapher was teleprapling head- 
quarters that the appointment of Alajor 
Money as hatson offeer at Frenel: head- 
quarters wis desired. The ‘appointiient 
came back by wire before the major got 
to French headquarters, That ts the sort 
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of speed they are showing in the Pur- 
chasing Boud:. The chief purchasing 
officer likes to linstland anyliow it is 
forced on him. 

“The French expect us to Miatle Amer- 
ican fashion,” said he. “They would be 
disappointed if we did not. What else 
can we dor” 


EVERYTHISG SHEGED AT ONCE 
Everything was needed at ance. Cloth 


for uniforms was bouwrlit in England, 


along with shoes and hats and blankets. 
France furnished cannon and tents, and 
pots and pans, and food. The rooky 
army wits billeted in peasants" cottares 
until material for huts could be fourtd 
avd the huts nit. 

Marie was dramed div of all eotts of 
office material, 1 doubt if there is a-good 
desk or filing cabinet or revolving chair 
to be found there today. The Amenecan 
army reached France as bare as:'a fish 


and it had te be provided for. Naturally, 


enough, prices blew ont of the chimney 
in this: forced draft of demand. ‘Three 
times the peace valite was a fir price. 


“T must have tents and blankets aod 
ects for 250 men by six o'clock,” was the 


telephone meseage that came to one buyer 
at nméon one day, 

“There isn't. a tent tor a blanket nor 
i cotin- town, said the buaver. 

Lstully that would have ended the con- 
versation, Int the man at the otherend 
of the telephone was tn earnest, 


“Then 250 men will sleep in the snow 


tonight ‘and cover themselves with a 
ditch,” said he. “Don’t tell me you. can't 
get that atuff, You've gat to get it” 


SO ATTEMPT TO-SAVE DOLLARS INSTEAD GW 
LIVE= 


He got the stuff, of course, That was: 


General. Pershing’s standing order in 
these davs. He did not attempt to save 

dallars at the cost Of lives and worry aa 
days. [if he had-tried to save money that 


way, be would not have been ot for his 


job. Little by litte, arder cime out of the 
original chaos. The things that were 
needed betore the anny could set up shop 
in France—hefore it could even open the 
shop. docr—were bought at the best prices 
possible. Then began the work of orzan- 


aod Red 


po | 


izing the business. The army began to 
plan ahead and cut out waste. 

The Purchasing Board was created. It 
is composed of the purchasing olficers of 
the various ariny departments, while ms 
Latin 3 officers of the Y. M. C. 

ross have a sort of solletsiea 
relationship to the Dourd, for both or 
vipegcasieay are often m the market for 

e things the army needs. At each meet- 
ie: the purchasing officers pool their dis 
coveries and their needs. 

Scouts have ransacked) France ond 
England and neutral Europe for deposits 


of TW natertal, The list of teeds is 


made up in each department for three 
months uhead. 

“Seven departments wart 4,000 fish- 
hooks each,” it might read, it being un- 
derstood that in verity tio department 
wants fish-hooks. “There are 12,000 
fish- hooks available at the following 
prices,” 


WORKIXG IN CONJUNCTION WITH TIE 
FRENCH MILITARY MISSIN 

The need being imperative, the pur- 
chasing officers of the seven departments 
are giver permission by the Board to bry 
the hsh-hooks. But before the buying is 
done, the need and the prices are placed 
hefore the French Military Mission, 
which works im conjunction with the Pur- 
chasing Board. It is conceivable that the 
French army needs fish-hooks, or army 
ehioes, ot tubher blankets, or whatever 
the ttem may be, It has the first call on 
the: material ; available, but its officers have 
shown themselves extraordinarily helptul 
and generous, ‘They have alwav's pruned 
their own wants to the final hair rither 
thin pinch the Americans. 

“T cantiot say enough as to the spirit im 
which we have been met,” said the chief 
purchasing | officer, ‘’The French have 
placed thelr entire organization at our 
disposal and have opened all their ree- 
ords, Par from asking them to do more, 
our constant feeling is that we are un- 
ap a In permitting them to do so 

TTT 

The French Mission also paases upon 
the prices the American officers are will- 
ing to py, Tn some instances purchases 
have not heen made because the price was 
exortitant. Throughout all these deal- 





4 


aie | 


Padi 


| 
NL Pee 


Thow 


THE NATIONAL GROGRAPHIC MAGAZINE 


inge the spirit of mutual helpfalmess is 
evident. Sometimes the French Mission 
has been able to secure better prices than 
the- American officers have found, aril 
sometimes they have revealed stocks of 
material the Amercans had been unable 
to find. When the consent of the French 
Alission is olitained the purchase is made, 

In the first davs of the Americun ex- 
pedition in France purchases were ride 
in a scattering faptioil. Then it became 
obviows that Wo only a few tents were 
needed at the moment, the day would 
come when tents by the thousand would 
be necessary, Therefore the man who 
found tents for sale—or anything clse— 
bought all he could tind if the price was 
tight. Nowadays-svstem has come into 
isown, The list of requirements for the 
anmmy i8 made up now fer three months 
ahead, on the lusis of requisitions fur- 
nished by the officers comiatding the 
active units. That is known as the “uni- 
form” equipment. It is apparent that a 
nit of 25,000 men will always need cer- 
tain things. lt is equally apparent that 
there is no close relation between 23,000 
railroad ties and 25,000 men, Sometimes 
in “exceptional” equipment comes inte 
prays 


RATLAOADS PLAYING A BLADE OTe 


“We must build tatironds.” the Mur- 
chasing Board was told by headquarters. 
“Wet the matertal.” 

In the good old davs railroads were not 
of the minjor importance in warfare that 
they are today. The Germans upset the 
ald rules of transportation. Earthy in the 
war they began to string litth quarry 
ravis belind the western front. The 
Fretich followed suit. When the Pritish 
began their Somme offensive, in 1916, 
they had aid more than quo00 miles of 
road, standard and narrow gauge, belied 
their comparatively narrow front. The 
American anny s rittroad needs willalsn 
be great, The existing roads from the 
water bases mist berecomstracted to tike 
care of the heavy traffic anticipated 
Preparations mitst be made for the feeder 
lines behind the front, when that front 
becomes an actuality. 

The Amerncan army cannot take cars 
and enyrites anil cross-ties from its allies, 
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“Seout for then” was the order ai the 
purchasing officer. 

lt ta at this pomt that the Amertcan 
business man who have become officers 
in the American army began to show 
thenrselves particularly useful. The chiei 
purchasing officer once said a pertinent 
thing: “Put a captain of industry,” sand 
he, “in a uniform of a captam of the 
won and you have a combination that 
eets résulis" These men are familiar 
with all phases of American and Euro- 
pean-bosiness. Thes know where things 
may be found and how to find them and 
how to‘buy them: They are used to do- 
ing big things in a big way. 


PRENMICAMENTS OF SPAIN AND 
SWITZENLAS DD 


So the scouting for railroad material 
was. dome by experts, Latthe jags of steel 
rails were found that had been forgotters, 
There were disused patches of miilroads 
and sidings that furnished a handful each. 
Wanderers it the back blocks of Switrer- 
land and ore and Portugal found rail- 
roud ties, Portugal was ready enough to 
stll—at a price—for-she is an ally, but at 
this point the Purchasing Uoard entered 
the realins Of diplomacy. Switeerland 
and Spain were likewise willing to sellL— 
bot fer a consideratim over and above 
the purchase price. 

These countries had.an “internal” situa- 
tion to consider. Seftor Garcia Price, 
Prine AMlinister of Spain, in a fecently 
quoted interview, declared that if the 
Lionted States did not fiarhish cotton to 
the Bareclona mills hundreds of thot- 
sands of persons would be thrown ont of 
work, A crisis cloud is. forever banking 
up on the edge of the Spanish horton. 

here has not been the least concealment 
of a revolutionary party in Spam, or that 
an enforced stoppage of work would 
naturally strengthen the forces of diseon- 
Tent. 

In <inilar fashion Switeerland is set 
between avery mvenous devil atid a par- 
ticularly. ble sea. 

On the one side she mutst biv coal and 
iron ore from Germany, or her people 
world freere in the winter ant her in- 
dustrics would wither and blow away, 
Before Germany will deliver these and 
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other things: that the Swiss must have, 
she extorts ber own tens. Germany Te- 
cently compelled certain Swiss banks, an- 
officially, to take a-part of a war Joan, for 
example, and the Swiss fodd reserves are 
contintially tapped: by her. 

It would be impracticable for Switzer= 
land to tum over to Germany the foods 
she receives ftum the Allies, but Swiss 
cheese iz about the scarcest thing in 
Switzerland. The Allies appreciate the 
position in which Switzerland is placed 
oid have tried to be as peneros as pos 
sible. Most of her food-stuifs come from 
France and Great Britain today. 

Lam not ina positian to go more deeply 
into the course of the diplonmtic negotm- 
tions which the Purchasing Hoard en- 
tered upon. But the American railroads 
in France will he set in part upon 25,000 
ties bought in Switzerland, while 20,0003 
sleek Spanish mules have braved their 
way across the mounthins to enter Unele 
Sam's service, Contracts have been Ict 
to Swiss manufacturers to make certam 
things for the Americans, too, and there 
a further dailianee with diplomacy was 
needed, 

The raw material must be fitnished 
the Swiss, for they did not have it. That 
was afrecd to, Thes Gennany became 
awire of the arrangement. Germany 
furnishes a greater part of the coal to 
Switzerland. The mere suggestion that 
an ounce of her coal should be used to 
hire boilers to make steam to run lathes to 
shape shelle—or other things—tfor thc 
Wholly to be looked-down-upon Ameri- 
| os sent the Wilhelmistrasse into a ‘trem- 

1h ish 
arratge that conl should be furnished 
these manufacturers, 
RATLROAD CARS LOST AND FOUND 

Railroad cars were found here and 
there. One would not think that -so con- 
spicuons an article as a railroad car could 
he fost, but they have asturediy been 
found. The explanation is that France 
has had na men to spare for repairme 
cars, except when the repairs were vitally 
tecessary, Little by little, derelicts have 
heen cast aowar in railread hackwaters. 
They still had the outward aspect of cars, 


armies for service. 


Side of the question. 


So the Purchasing Doard had to rowing through their fin-boxes. 
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and there were wheela under them, ‘but 
that was about all that could be said. The 
Aimericin scouts, prying inte all stray 
corners, found them, and workmen were 
fonnd—some of them belong te American 
engineer feyiinents—and the cars were 
made over again. Every car that could 
be pul on wheels m France meant 2 sv- 
ing of precious tonnage over the ocean. 
Then a discovery that might be called sen- 
sational was reported to the [oard. 

“Did vou know,” a scout asked, “that 
there ore Boo unused Belgian locomotives 
im France?" 

ALL THAT WAS LEFT OF BELGIUM 

The tale of the locomotives is a tag 
to the tragic story of Belgium, When 
the Germans imvaded that little State, the 
dazel people suyed what they could. 
Most of the rolling stock was lost, but 
the Belgians managed to rin 1yjo0 en- 
pines over the border into the safe bind 
of France, The needs of France and 
England were paramount in those days, 
and £100 engines were turned over to the 
Naturilly enough, 
only the best were taken. The Soo that 
were left were tusterd and shabby, but 
they were preclows in the eves of their 
Belgian owners. . 

“They are all-we have left.” they said, 
“all that is left to us of Belpinin.” 

Once more the purchasing officer ixe- 
came a diplomat, “The Belgians hod been 
riled by sentiment, For the moment 
they were not thinking of the practical 
The 800 old en- 
gines were a symbol in their eves. They 
were useless as they were. Weeds were 
Many 
iad been sacked of spare parts that better 
engines might be rebuilt, They were -in- 
credibly and pathetically decrepit, Tmt 
they were all that was left of Helgsin. 

“We're trying to help you, you know,” 
said the purchasing officer, “Let's all pull 
together.” | 

So he got the engines, Before they 
could be made useful they must be re- 
built, Belgian workmen were availa- 


ble for the renniding, and there are no 


better workmen in Europe; but they were 
empty-handed, The Purchasing Hoare’s 
scouts patiently tansacked Prance and 
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ingtand, hele ard corner, until chowel 
machine toals were found for the opera- 
trom, France was practically cleaned of 
her spare machine tools, but somewhen 
in France the relilding process will be 
hrasherl lv the time the Fi lors i 
tives are finiaheri 
In England the Reouril’s aeoots work 
with the povermment. Monufacturicg i 
the great bosiness of the country, The 
ltritish Moths im the 
War they took steps to eatmork all <teecke 
of tfaw miatenal, =o that when the Boarcl 
wants 4 etven thine tt base hut ta 
The permanent 
charge of thiree-inch tél 
ftir to lis wide hether he cin 
Farah the screws wanted anid when and 
[t diferent im 
French are individual to 
Instead of cone large ometin- 
tictary, they pre ic] may Sirinil mn, 
factories for a giver output. Fach. fac- 
tory stants on its: own bottern Poach 
aie ifs own supplies. 
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Further, France Has tent so busy figlt- 
ing since the beginning. of the war qhat 
she hins net lise] time tor tone rave rt- 
mental charge of her deposits of taw ma 
terial, 
been devoted to petting every valid man 
in Tine and keeping him there, Coin 
cilentally, her manufacturers have beer 
lo keep that fine neurished with 
every form: of supply an arriy needs, bat 
hima beers I reely WW private CTL prise 
The indrvidial mamitacturer lias found 


Her acininistrative Ceres neve 





hs ainatenas where he could and the 
women have dove the work. It is the 
woinen who willde the wark when the 
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very husiness Operticn of the army 
6 hgured) in tonnage terns nowselays, 
The preat question om how the tors can 
be saved. siimost as soon a= the Amer 
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iwi reached! France the carnp buckets 
ane kettles and pots aod pans were ienti- 
fed by some ohecrver as <pace-wasters in 
shipholds.. Pots. that will “stack” were 
bearable, but too muny kettles. will mot 
stuck. So the tin sd galitinieed tron and 
What-not needed were brought over in 
the raw aud contracts given, to any small 
workshop fictories in France to muant- 
facture these miner and clangorimnis tems, 
The idea proved sound. France 1s short 
cf labor, but there are still women and 
youngsters and exenipts to be had The 
Purchasing Heard began to ask itself - 

“Why not raake nere things 2" 

Canned goods area stuple of the Amer- 
ican soldier's dietary. He likes to buy a 
can of peaches and a can of condensed 
cream and pour the milk onto the peaches 
and fragrantly cat the combination, All 
his life he has been used te canned goods, 
Every compiny canted lias haudled “air- 
tights.” But they take up a frightful lot 
of space on abipboard, wnd besides there 
is plenty of fruit to be hnd in France. To 
hiring American canted goods to m coun- 
try where each peasant makes.a pet ofia 
pear tree is like carrying coals to New: 
castle. 





FAENCH WOMENS To CAN Tok AMERICAN 
SO LOTCRS 


So the tin isto be brought over im 
sheets and made into cans in French 
shops, Next strimmer the farm woner 
of France will be supplied with tin cans 
and sugar and contracts; and will furnish 
what part «if the cannes! goods far the 
American atmy’s consumption that may 
he possible. he French woman is peur 
ticularly expert at pom-makmeg, and text 
winter the Amencan bovs will have jam 
om them white bread. There tan annex 
to this story, teo, For some reason 
France has never taken kindly to canning 
fruit, although, oddly enough, quantities 
of American canned fruits have Lau scold 
1 France. ft is helewed this practical 
demonstration on a large seule may mean 
the creation of a new industry, 

Lf 0 tell the story of another of the 
foard’s infinite number of manufactir- 
Ing Activities, it i. only because it even 
better ilistrites the cire that is being 
taken to cut down tonnage, Chocolate i 
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a standard item with every soldier, When 
possible, chocolate candy ts put on sale in 
the canteens, and when that ts not practi- 
calle chocolate bars are offered him. 
Cocoa beans, however, do mot originate 
inthe United States, and there is a dem- 
onstiahle waste of time and space in ship- 
ping them first te America and ther com- 
hining their essential oils with sugar and 
senting the resultant woody to Frans: 
so that now the cocoa ieee: are shipped 
straight to France from the place of ori- 
fin and the stigar sent over from the 
United States. French manufacturers do 
the rest. Likewise the sweet, crisp bis- 
cits the boys lke are no longer being 
imported, The sugar and four are 
brought in and turned over to French 
lakers. 

Amencan splints are beng made in 
France on the same plain, In pursumince 
of the army policy of getting ready for 
the worst, an enormous supply of :splints 
was oonsiiered necessary, Splints are 
awkward things to pack. They come in 

veer, unusttal forms. and must he care- 
ully boxed, because they are very frig 
ile. After the standard forms had been 
lecided on by the Army Splint Hourd, 
which is tn charge of this item, the order 
was timed over te the Red Cross. which 
had promised to-snpply them, Acting in 
perfect harmony with the Purchasing 
Deard, too tons of the needed meuil were 
brought to France and the splints were 
made. They would have taken up not 
less than 1,000 tous of shiphoard space 
if shipped in the completed form 


MEN WHOSE WEARTS 48F IN THELR WORK 


When an army requisition has passed 
through the Murchasing Hucrd's hands, 
the terms of the equation are uhaut os 
Tollinws - 

“We need so mary tons: 

“We can boy so many toris-in, France : 

“We can import so. many tons.” 

Then general heudquarters pmeses on 
the order, General headquarters ix the 
final ariiter on all things, Somewhere im 
that nivsterious region is a sheet show- 
ings the humber of ships which are to sail 
Iram the United States and the tonnage 
space nvuilahle, “There is always a citer! 
for a great deal more space than can pos 
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tics available, The greater part of the 
rweeent manufacturme potentialities of 
France are already abserbed by the needs 
of the government and the civilian popu- 
lation. Lt would he a comparatively easy 
Tiatter to enlarge the factories now in 
being, or build more, and eyinp Them with 
American machinery, but the labor is not 
Ab Doan 


“Woy NOT TMPOURT AMERICAN Lana?” 


“Why not import Americans?” Dasked. 

That has been carefully considered, it 
appears; but the idea is not likely to be 
put in effect on a large scale. . Every 
imparted American piust be fed and 
clothed and provided for in. France. Use 
will be made of all the Inbor available on 
the ground before the Americans will be 
brought over. The Purchasing loard 
ance hadainder consideration bringing in 
labor from Greece and Spain, but diplo- 
fnatic considerations intervened. This is 
a story that may never be told. 

Offhand one would think that many of 
the thirigs now being bought wold out- 
Tast the war. Fut things do not last in 
war. Clothing wears out and tents go to 
pieces and mules die and cars get shell- 
shock: The chief purchasing officer 
thought that the 1,804,000 tons which 
were ptirehased in Europe im six months 
(the total must rin to more than 2,000,- 
ooo by the time this article appears) 
would prove to be only a beginning, As 
the army increases in France, so will the 
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purchases, The tine will come, of course, 
when the buying will be largely confined 
to the maw materials available, but that 
buying will-account for practically every 
pound the armies of the other alles do 
not take. 

To the outsider the impressive feature 

[the orgamzation, apart from the dent 
that is being put in the U-boat totals by 
this organized and systematic develop- 
ment Of assets at hand, w the perfect 
teamwork that prevails; Some members 
of the purchasing department are Regular 
Army officers; others are busmess men 
who have never seen an army officer: be- 
fore except im the Memorial Day parade. 
Their methods and trutning and outlook 
are entirely different; yet they have dove- 
tailed together perfectly. 

The complexity of their tasks may be 
surmised from the fact that the first two 
requisitions passed on totaled up more 
than 3,000 articles, Lut competition be- 
tween departments and governments on 

tices had been practically eliminated. 
Thesé men have betn suddenly called 
upon to hanile a Tusiness ten times as: 
large as that of United States Steel, and 
they have handled it. Some have made 
goad and some have failed; but most 
lave made gor, 

The chief purchasing officer remarked, 
incidentally, that in his six months at the: 
job he had not found one ease of dis 
honesty on the part of an army offeer; 
but fe did not think that remarkable. 
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Front Wheel Control 


Weed Chains on front tires of motor cars are as 
necessary as flanges on front wheels of locomotives 


The front wheel skid is the greatest cause of the many automobile accidents which keep 
the newspaper columns sprinkled with harrowing accounts. Appreciating this fact 
The Scientific American in the following editorial advocates the use of Tire Chains 


on the front as well as rear wheels: 






“The majority of sutemobile owners ht 
chains to the rear wheels only, and oppear 
to cotmcer this ample inaurance paint 
accidents from akidding, but this practice is 
a dowbtiul sconomy, bor, although the rear 
wheels, thus armed, tray hold the road 
fairiy well, the really beacl accidents too 
dlten result from the mahility of the driver 
to contral the course of hi machine, Any 
old bievele rider knows that he con retain 
the control of hin machine and maintain his 


balance: when the rear wheels alee baclly 


Arti law SWite. 


‘eed Chains Are Sold for All Tires by Dealers Everywhere 


eztn Carvin Comectay Incoruorsitsel 


ca BRIDGEPORT, CONNECTICUT 


fi. -i_ | 
{CANADA ) DOMINION CriAiN COMPAR’ LIMITE NIAGARA FALE. ONTARIO | 


os long ae the front wheel bolda ite grip on 
the rood, bue that he becomes belplens 
whonewer the front w Homes slides, The 2h 
conditions are true im the case of the auto- 
mobile, but m an exaggerated dezree, for 
its weight and the average speed both tend 
to toake the grip of the front wheels on the 
road! precarious, and a skidding front wheel 
ie not much diferent froma broken steering 
Pear iT t hie pens boils bien of disieter. Reco 
niog thes facts, it is apparent that chains 
are fully ag necessary on the front wheels 
as on the mar.’ 


To use Weed Chamns-only on rear tires means to have your car only half protected. Put 
' z i , k ] — qj : } a 

Weed Chains on all four tires at the first indication of slippery going and you will have 

quad uple protection meainst injury, death, car damage —, 
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Why So? # 
Can you understand why that is sof 
This panty due to Sunday suppers— 
these bubble-like grains in milk, Then 
a great many people think of Puffed 
Cyrains as dainties, too good for cyery 
day 


That’s a Great Mistake 

Of course, Puffed Grains are daintics. 
They are light and airy, thin and flaky, 
with a fascinating taste, “Uhey are the 
fond canfecrions. Fut they are also 
more than that, 

Putted Wheatand 
Pufted Rice are 
whole-crain foods, 
with the @rains 


'~Putfed 
Wheat 


puffed tacighttimecs 
normal site. 
Thevare sclentihe 
foods, invented by 
Prot. A. P. Anderson—a fmows dictitin 
‘They are the only grain foods so pre- 
pared that every food cell is exploded. 
Digestion is made easy and carplete, ‘so 
that every atom freds, 


I's a creat mistake to serve such foods 


‘Mention the Geographie—It Identifies you.** 


ln o million homes Sunda: 
chief day for Puffed 


and Corn Puffs 
Each lc Except in Far West 





secme to be the 
eat and Puffed 


So all of our evidence indicates, 


infrequentiy. “Phere are three kinds, so 
you get a variety. § Vhey make the ideal 
breakfast dish, ~ Mixed with fruit, they 
form a delighrful blend. In bowlke ‘of 
milk they are favory, toasted bubbles, 
four times as porous os bread. 

Salted of buttered, like peanuts or 
popcorn, they are perfect between-meal 
tidbirs, «= ln candy-making they are better 
than nur meaty “They are tliky, tousted 
waters: for soups. 

Thev ore oll-hour foods which never 
tax the stomach, 


Puftfed 
Rice 


We seal the ero 
in huge pours; then 
rollthemfocanhour 
in 550 deprece of 
“That. grows 
) the fut-lke favor 


hecit, 


ALL the immer minim 
ture iv chanyed te 
A, hun- 


dred million steam explosions oceur in 


cteam: then the guteare shor. 
every kernel, Every food cell is exploded, 
aidipestion caninstanty act, [hat we why 
these Puffed Grains are such airy, Hinmesy 


bubbles. Keep all three kinds on hanil, 


~ Grain Day 
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of it the good 
woods, fire fabrics 
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As Attractive 
Inside as Out 


Bossert interiors are designed 
to afford the maximum of at- 
tractiveness, comfort, and con 
venience, [heir real home-like 
atmosphere ta instantly appre- 
ciated. 

Boseert Housen ATE time, bother, 
and money. You have no lang delave in 
bitgibe Hing: ne bether with eupert lish, 
prolubitive ii cel anit alniout ITT pha 
while to peti acid the prices oF Biossert 
Hertined are remarkably low. 


Bossert Houses 


are sturdy, substantial, and permanant and bearno resemblance to takedown, makeshift howsew ol 
hem porary character. Jill detaile of Boasert construction are fully covered be LS. patente. The 
plee of the hguse shown above containing 4 bedracms is BA127 §, ob, Brooklyn, 

The Beasret price covers not only lumber but the greater part of the labor of ennetruction—the 
btting ond attaching of all hardware, the hanging of all windows, dours, and blinks, painting, ete.— 
in fact, the only additional capeneeie for the stople work of asaeenbling, 

Send) {8c. today for catalay showing the mony Aessert Models representative 
ef af epprene” wrchilectival styles arid acl prices he meet eoory clevre 


LOUIS BOSSERT & SONS, Inc. ... 1313 Grand Street, Brooklyn, N.Y. 
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‘irst Mortgage 
Investment of Net 614% 


Abundant Security and 
Assured Earnings 


Precemis of bonds will entniete inoropp 
inehte iscrtasing moter|eily he cates of 
COAL—s nabtital tearirce of vfial) aed thelr 
hagertanes, Wali of security over fir Hines 
Gihtot of tase, Coptracte provide sitedgec- 
el fied percuniage &] raise reer ell cerety, 
Bi Baars meth depastt a onetrelth 
anhntal priocipal onl interes. reguriiess. of 
Tits iperotions. 8300 ore $1 tees. Homtos- 
img in 2 to 14 pears, 


Write for Cirewlar Na, 998. D 


Peabody, 


Investments with 
Uncertainty Eliminated 


we aon perience in dane life, VW hem yenir 
funws ote fovested) tr Municipal Bends all 
ameertiainty ia elinitated thrangh the purr 
tectian afierdedl he the cites which woe 
thew: ana jevnstes thie [Wil erie eee cif piraene pat 
wil iiteresr. 


Musitipal Bonds ure pelected by firucial iw 
atinutiongs and VWESE tierestom becuune of 
their intrinsic scutes 

Monicipal Bande are free from the Federal-In 
come Lox al may be hol ee S100, 8900 rl 
61 OM) denannination, virkling 44 to6 


Retore inerenting fiitals, eerite fier edie lieth 
lee Pe-2, ** Borla An Safe As Cigr Cities,” 


William 


Government and Municipal Bonds 
* Otier @ Qhrerter Ceeterp in Phe Bootie 
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Bonds 


How to Invest 
$1,000 to Net 
$60 a Year 


NE thousand dollars, invested 

in a first mortgage serial bond, 
safeguarded under the Straus Plan, 
will yield 560 a year with perfect 
safety. The bonds we offer ma- 
ture In two to ten years and net 
6%. Five hundred dollars will 
net $30 a year, and $5,000 may 
be so invested as to yield $25 a 
month — $300 each year, 


Write for literature describing 
safe 6" > bonds and ask for 


Cireular No, B-SO8. 


CS Lair 2 | he = ar i 
SWSTRAUS & CO. 
Ewtultiahod See lnecorporsted 
MAW YORK CHcano 
0 Beosclway Atraus Belding 
Pull El titers peli 
Pilinietthin = Karem Chir 
36 years without lone to any Inventor 


Public Utility 
Bonds 


Puli Wthities are vital to 
Hur COMMUNES! I war oF 
Pimace THT 


Present market prices of 
leading puble unity issues 
place these securities cn an 
onumually wttractive baste 

A a¢lected list vieldiny 
from 5.50% to 7.75% will 
be forwarded 
for AN). 


The National City 
Company 


National City Bank Building 
New York 
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‘ ‘HAT boy of yours will think of >. =< 
4“ home every time he washes if you oe ee 
put a cake of Ivory Soap in his comfort kit. 





After a hard hike or muscle-building romp, it certainly will be a 
pleasure for him to have an old-time bath with the bubbling, 
copious [very lather as he used to have at home. 


To Unele Sam's boys here or “over there’, in caintonment or 
trench, in naval training station or aboard ship, Ivery Soup is a 
weleome eift because it is their home soap and because it produces 
the cleanliness which is essential to health. 
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“HIS MASTERS VOICE” ae 


PCE ak SAT. 


The greatest music 
by the greatest artists 
-only on Victrola Records 


Who are the greatest artists 2 

The talented singers and inéstrumentaliets 
who by reason of their superior arcistry are 
famous the whale world over 

who charm hosts of music-lovers upon 

their appearance on the opera and concen 
stage 

—who have chosen Victrola Records ex- 
clusively to carry their art to all the world and 
immoarwize them for all tome, 

Meu vor favorrte rite tedav ot anv Virtor ileaher’ a. 
He will gully play for yin ae Victrola Records by tbe 
WoT & etttest Arliss, And: pire vou a copy of tbe Victor 
Record cutulog—the tioat complete cotiiog of music in 
all the wreelil, Askoto bear the Saenger Velee Cultore 
Records, 
Victor Talking Machine Co., Camden, WN. J., U.S.A. 


fr-riine?d (iteronhone I KAantreal, Canadian CMearilndere 
Important Notice: visor Beconte anil Views Mackices art 
finale ainsi ee echoes lie HE apeelal Pra rey 
Tre. andl tir nee, toe with die other. i eheclutely eeenial tom ps 
mnie Pep ai iun 
New Victor Records demonstrated at 
all dealers on the Tet of woch month 
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Cleans-Whitens -Preserves 


Sd and? 30 Canta Evecpretere 


GENEROUS trial size 
A package sutheient for 
one week and an author- 
itative booklet on “*The 
Care of the Teeth"? will 
he sent you free on request. 


McKESSON & ROBBINS 
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Fight with Fuel! 
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9! Fulton Street Sew York Giry 


Ny acruraie tert 1h hoe been deteremiteril that 
the crocks ail crevaces aroun tne vy vanadate 
ure equil te ao hole im the wall wme tec 
wide be afoot long, Think of ta dover 
lraky mers let an aa turk cold wir or u 
bole in the wall o took m juare LY ery banal 
br tree n with ial ane yin a tn pe Partie Tye 
eee ties rl, Herter get all your wiidan 
el nl ideor-iroke fed right oeay with 


Monarch Metal Weather Strips 
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beat incel every teut. HAMRISON GRANI r b COMPANY 

Adler lile Cie VCs Che i{qecera cil ay ata camcinchar ha iealaeamica al ware York seach 
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Look im your teley St > hoeoak fair our punt 
ood number. Uf there la to tepresentatir fo 
Vie PUM» write ws We we jdt Lise sAcrah Sate 
pail uake: 1 an ne winikoew oF Tepe, writes 
obdigsting Vor i" iiew Vay 


Monarch Mital Weather Strip Company 
L10f) Porest Purk Pootevord Be. Lace 


MONARCH 


METAL WEATHER STRIPS! ! | 
are | mas radia 1 wae teen oh Wir os 
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BEST IN tt LONG 


S§CDELED wo by = sculptor, the 
lithe gractfulness of the classic 
Gaatnch Sieran Tiree tie 

t harmoniously into the classic 


company of an art gallery 


These matrician tites dtem any cat with an 
indivicual elegance, give it @ smoothes 


nding comfoct, found only where you find | 


the Red Hallmark of tire quality and service, 


The Red Desuble-Ciamond 


The elegance outside clothes atrength within 
—the structural mrcocth of the porent-proe 
rectrd coble-cotd tire body, and the prose 
grength of Gordrich Teeted Tires —BLACK 
SAFETY THEADS, or SL ER TOW § CORTES. 


Leagues uper leagues of grinding and 
ploughing against real road conditons 
erove for you the cermnty of che long 
rulers, and freedom from tite trouble of 
"Americas Tewed Tires 
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BARRE GRANITE 
The Rock Beautiful—and Everlasting 


is known throughout the world as the finest, 
hardest, most uniform that has ever been 
& found. It is alwoys the same—fine drained, 
Ss homotencous, and of «a texture 
‘ that permits of any trestment. 


Barre Granite should be known 
to everyone who has m mind the 
erection of a memorial, murker, or 
imposins architecturul structure. 


Your monument dealer can fur 
nish it,and he can show you Barre 
specimens in your local cemeteries. 
Dérnund Barre Granite for every part of 
yaur memorial—aned beable be nor inate! 
of leaving, the tusk to others. Write far 
allasssutent Fux let, “Memortal Master- 

pieces, " shawink beautifial exam 

piew of Burre Granite treatment, 


oy Barre Quurriers& Manufacturers 


Association, Dept, B Barre,Vt. 
The Orpen Center of the World 


RECOMMENDATION FOR MEMBERSHIP 


Eel thie 


National Geoeraphic Society 
The Membenhip Fee /ncludes Subscription to the National Geagraphic Magazine 


DUES: attend airdiberel: tis if Li $27 00: annual moemberety igh abe cme, Gt! of, Cannedas, $2.90: ite wemberahi apf. 
$340 Please malo renudesces Bias 2 Tk Nudie Lonoiprugi lew Ley, ees if at & distence Least | Busy ina Ws Greet. 
poate! of =apees order 


Plegee detach and Ml im blank bebry and send te the Secretary 





‘Co the Secrefary, Notional Geographic Society, 
Aiton A are! AP Stemets OV ethereal, 


HM ashingion, D.C. : 


i heariinale. 


_Aladresa 




















for membership tn the Soctety. 
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NY HOUSEWIFE can easily 

keep her home bright by de- 
voting a little attention to her furniture, 
woodwork, Hoors and linoleum. All they 
need! is an occasionul application of 
Johnson's Prepared Wax—this cleans, 
polishes and protects the finish, 


faharoa 2 Winaael! renerte that 


aces acer dae flldhsz Nien Johnson's Prepared Wax imparts a 


high, dlasslike polish of great beauty. It 
covers up maurs.und small surface scratch- 


es—preserves the varnish -and prevents 
checking. 


JOHNSON'S 


PREPARED WAX 


Johnson's Prepared Wax is now made in 
liquid form ps well as poasie. The Liquid) Was 
Hithe insiwnily with hut very littl rubhing 
Visi donde over a poomiul of furnifoure, @ yond 
sized Hoorn or an antomebile in half-ane hour 


A Dusr-Proof Auto Polish 


) Sapte EEE Automobile owners will find Johnson's 
Jéhnson's Was piers Dieolcum Prepurcal Wi ile meet satisfactory polish far 
ihe petlit ae protection #¥ mands thelr cours, Jt shede water onil duet anid n mi ier ck 

“woah Laat rAPCe ws 1) 
long. Prateces and pre- 
serves the vwironish 
Write for our folder on 
“Recping- Pour Coup 
1 oung””-—tt's free. 
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Joeimoon's Wee daft pears to fhe 
hfe dl Awtomcbae varnish 
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The Gladiolus & 
one of the mort eatisiac- 
fory flowers jrown, and 
thereiahatradan why every 
huiniy eannet enjoy this 
greed feervr, dirvien sinus pee tho 
4 ir jk ea cae ee pee ee er pe 
Va bn hae ee i) bie thi 
ult Presid eonpiante few ate me 
=. sunt tram Apriti ub, 
a ra ony OIL DOLLAR ween 
ot 38 Melba it eur Grnd irre 
Linin, hhh cen PST merit 
i Wage 
J kal pecki a iff Elites ip Ue gle miu lorie Pere eeiia| 
Litt 8 uti ber Laliesi Lele me iy ltt bt fice. 
OLDE YOUR DOLBAS NOW, ws nt hie 
fest ie gant when pou beeia mathe pour pardey, 
Hm aie citer directions wlth eretp pce 
Writ balay, weno: ~~ Setened teeogaphic Marieise.” 
ead aecure: thie qeeeviliel eelioriisg uf) Clpdisiosw hulie ine 
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& Burpee's Sweet Peas 
SIX STANDARD SPENCERS 
— ; weewill mall one pockes 
For 25c wach of the following 

Cherub, rich creamy ros 

Decorator, 1ocy terracotta 

Hercules, bolt pose pink selt 

Sack Tar, hroney vielee-bli 

Kimg White, loree, pote wlitte 

Orchid, bewwtiful orchid color. 
‘eT he Burpee Lester on Sweet [ee 
Coliwe witheuch collection, Li wre 
Clim! ocpfarutely the showe wool 
cont tic 
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In The Nation’s Service 


America is sending its best men 
to heht for freedom, and in their 
honor the whole land is dotted with 
service flags carrying the stars of 
sacrifice. 

It is a far ery from the crowded city 
streets, above which floats our service 
flag, to the telephone exchange hid- 
den in the front-line trenches. But 
the actuating spirit of service here 
and abroad remains unchanged. 

The Stars and Stripes ts the em- 





blem which unites us in war for 
human liberty and national honor. 
The service flag is the emblem 
which unites us in mutual sympathy 


for the men who give themselves 


and for those who give their men. 

These flags should inspire all citi- 
zens to greater endeavor and greater 
sacrifice. As one of the agencies of 
preparation and military support, the 
Bell System is honored by the op- 
portunity to do its share. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
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If You Have Not Already Enlisted in the Great Army 
of LU. S. Savers, TODAY is the Best Time to Begin 
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This Space Contributed by the National Geographic Soojety 


EASTMAN 





Phe Picture 


KODAK CO... Rochester, N. Y., 


‘(Mention this Geograplie—lIt identifies you."' 


ream Piovte 


The Kodak City 





A TPAPPY FAMILY: M LLLARBS “TIRPING LP" O8 THE LOCTSIANA STATE GAS PRES 
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Make Friends with Nature's THE BOOK OF BIRDS 
Feathered Wards in LF! | piruls 
200 Pages, Wnininuted with 250 Mutchlnse Subjectein Fall Colors, bh 
Ihistraitions fn lack al White, and 12 Striking (Charts ond Map 








No other Natere-book ever publiahed at a moderate price equals The Book of Birds in 
the ‘heanty of ws histrations, the fascinating qiality of its anthotitative text, and the 
charming intimacy with which 4 introadneces the reader to shy Friends of Forest and Country 
site, Seauhwore andl Ueland, 

The three privcrpal divisiivns of this beantifal book are the contribution of the gifted 
corvitpe bene at an! Yack acthor, Heoty WL Henshaw, formerly ChieF of the United States 
Bioligical Survey, Dr, Henshaw possesses fo a marked depree the rare focuhy of de. 
scrihing the fearits and hobits of Natere’i will creatures with the ease andl grace of the 
bore stety-tellicr an with the imsiotiy aed knowlege of the sebertion equipped diy while 
experiones and ex}ueetive research, (Anil to author hoe ever bod a more gutted of more 
avmpathetic illustrating collaheretor than has Dr. Henshaw in the note! naturalistartixt, 
Louis Agassiz Poertes, whose 230 bird portraits, reprodored in doll colors in this saperh 
volun, have pres aeced with wonderfol fidelity mot morely. the mctnets of trot m plemege 
hut the animation aml the personality, so to spenk, of each subj cet. 


An encheing clupter. is contributed by Fo HL Kennan on “Encouraging Birds Around 
the Mode” Mr. WKermnird peretiiles the reniler te heeome a conserver of tied life, whether 
he be the qrossessur of a great catate oc the owner of a wimlow-stll 


That mraterictis impula: which Native has foplanted to eo many of her creatures—tlic 
riterating inetinci—is the subject of a wondertul chupter by Professor Wella W. Cooke. 

George Shiras, ard. qoted an a traveler and waturaliat. and ae the iiyenter Of a mcthyyl 
whereby lirds anil wild animals make thete own portrats, gives po delightiul accoant of 
phetographing wile birds with o thasliligs bit OMNMveraL. 


The Ree of TMirds it a phi to delight the matirralcy who can spend days m- thie forest, 
the besiticss tran who bos oly on cecasional howe to the winks on ahe man or winnen 
whee sole ucquaimiance with bits de made tn thie tity parks. Placed in the bani of a hey 
oe irl, it will inewleate an imperishable love of Nature and Nature's winged children 
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No lamps can ever be marked MAZDA 
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ACELETSC in beauty and in. compeliing interest ft three prediecewrra, the 
fourth volume of the National Ges pre pblike Stiles “Scie” enrled may tirw 
ye sector! from the Washington heeeliyperiors of the Soctety, The firat twe 
aero On Roe from Every Land” have heen entircly cahousted anid cannot 
be had at any price, while only a few copies remain of the third. To laure Your copy 
wl the sew 4eric Von aio order at oner. 
“scone from Every Tani" [4 like no other book In the work, Tt occuples a unjijue 
po li © itt the Dberature of the universal lingnuge—the langringe of pela*tenrats, Chverrrageds 
| whieh man Isecnmrs aoqoainted wlkh hie fellowunan on the other wlde of the word, The 
Falitur fas eclected 200 phobogroaphle peme from the Seclety's great treneure-houie of 
| pret EV Tesh, whieh ls being Gunstanthy eariched by conbribethoes: fron exploiters, dtlaintinta, 
workd-traveters, artista, and lovers of nature in every quarter of the globe. These 
pictacnes bell thei awe story oof atrange peoples, odd customs, the history of wnonlent 
eivilbeations vrrittes ty the tiassive ruins af thehr termpiles, palaces, ane arnplitheaters, 
the master achievements of modern enginecrs—the builders of conald, bridees, and 
Mtice—arnl the inspiring munifestations of the honliwork of Nature, wreeiekt in milkt- 
created mountains, shimmering waterfalls, and landscapes of toagic beauty, 
The Society is able to publish this volun, which Includes 26 pages dn full colors, al 
a nomiowl price, cwitig to the foet that ponet of the Wiatrathins hive appeared pene whan aly 
In the Natmoxan Cirnomaraic Maoazi~e and the rmpcnee af enpraving beth the color and 
the bluck-sii-white plates tia already bern borin No Pictire in the Fourth Series, 
however Ie to lie fetid in nny of the earlier volutes. 











Derr. H, NATIONAL Geooarnic Socerry, Se er ee eee ee eer lie 
roth atid Ad Strecis, Washington, D, C, 
Please term... 2. .copied of the Fourth Series “Seenes from Every Land," bound in.............- 
for which I enclose herewith. .....0..........-- . eel laos 
1? serena! rege eee deeired, write pans wd addrteers anil cen witty ‘sme... 
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Street Address preiéeteadte rs Zs as 
Bound in Roovel Tuckram, postpaid in U.S, $15 
Heund io Full Leather, iapeigalal, 5.00 | Ee Lise Edition) <2-i8 [. ity nid Stite. ... eae ewe 








oal— 





Facts from the Fuel Administration 


Production 


In 1916 approximately six-hundred- 
million tons of coal were mined in this 
country. By working under great 
pressure during L9L/, and m spite of 
chortage in labor, the mines in- 
creased this record output of 1916 by 
hity-million tons, Phe nation, how- 
ever, is still short of the amount fe- 
quired for che conduct of the war by 
hitvy-million tons. “Thm coal cannot 
be mined. Je sere be carved. 
Increased Consumption 
‘The ereat: inctedse in consumption is 
caused ly the necessity of— 
‘Transporting ourtroops to France 
and keeping them warm when 
they get there. 
Heating properly the Army Can- 
toninerts in this country. 
Cosling our under 
conditions, 
Producing large quantiticsof guns, 
gun carriages, small arms, wm- 
mumtion, explosives, acroplanes 
ST oe her army and mavy supplies 
Building ships to replace those 
sunk by German submarines: 
7 


navy Wir 


‘The Gevemmernt wishes the country tr be 
therongrhly informed regarding the facts net 
forth: ahve. 

The Hercules Powder Company is glad 
ta give. th uae wide gublie ny bet i es putrr 
atit: duty atul becoiee of the intimite meio 
foe whic emst be ‘ween itand the country” 
coal eupply., JV lange part of the explonive 
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¥ 


HERCULES POWDER, CO. 
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Conservation Imperative 
‘To help supply the fifte+muillion tons 
We are short it the patriotic duty of 
every Aumencar.. 
‘This can only be done by the 
of coal at every possible point. 
‘Travel no more than is absolutely 
necesmiry. 
The less passenger traffie there ts 
the Jess coal the railroads will burn, 


BIVINnE 


Lee pat whenever possible for 
cooking and heating. 

A ton of coal manufactured into 
coal gas gives as much heor as 
four tons butted in your stove or 
Purnice., 

Do not heat unoccupied poome 
or have the temperature in other 
rooms higher than mecessary. A 
mean tenperature of 68 decrees 
i recommended, 

A shovelful of coal saved daily in 
cach of 15,000,000 homes means 
a saving of ffteen-million tong a 
year, 

Reduce the we of pas and clectne 
ligrts 
SAVE that extra aheveltull 


* 


employed in miming the coal used to warm 
our howe, tury the wheels of our industry 
and commerce, itd forge the wenpone of 
our armire ie toanuiaetured by the Hereculice 
Powder Company. ‘Vnd without the tse 


a explidives only. a small port uf the sine 


shoye 


hiadred=aidlGon tana referred ta 
could have been produced, 
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Neuilly, Paris, France 
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LANTERN SLIDES 
| from Photographs in National Geographic Magazine 
44) MANY reqorste are being conelantly recelyed rezuning Ineterd allites frome the copy- 
S Pigetat photos erate tt (he Gerumarine: tel arranger have hee crenrty pobet een tv sanply 
lectin tee (ne dieloere ab Tee a hel’, Slices ure til he a in. stich, ene critclety lieth Wieoe wy i 
| roeceivet, wil w a leo delivers within ten werls athe Recipe al omer, inless otherwise achvrsed 
| That ennjve rlurhit hee Tel peer op eh alide, [ln prone hia eo! lantern elides doce pit corm 
with it the wutioeits hi prvebabheth tie jUCTUPes wae. thes Cnet be wed for alerts peeps 
Slliles connmmet toe sent ay Hut apy nid Fermlt hater moist moony cnel) order, The alli 
will tae eacre fully punenteel iia eal we @snre Millet, rics tn the Looted Slates fatyoilaril 
ete mre wt habit, oa oes eer: eadored, 215i, Luidressa, 
Dept. L, National Geographic Magazine, Washington, D. C 
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Flags of the World 


Ae Liewtenant-(Coammander AYRON MeCANDLESS and GILARAT GROSVYESOR 


HANDMOMELY BOUND VOLUN of f60 pages, contnining 1200 flags, past and present, m their 

L full colors, sco Wlostrations in black and white, the complete. insignia of the uniformed 

 forecs of the United States, the international fags im wee el) lana mrt sf, tapether with an 

epitomized histury of coch flag, and an authoritative story of the evolution ond history of the 
“Star Spangled Banner.” 


Te ull the chronicles of civititeation (here waa neers 0 time when © imny Tage waved met armed rorees 
in the field an today. Threfoorthe of the lennere of the world are new maving men to-deqde of devotion 
mer lelad in: bistore Ahowr all, in wa, oor went beantidh Gannett leh nw tedoro che place. ora the len nt 
the suave ef the titanic etriggle to make the world safe ty live in, ain) 2 la become 3 motaenry pert GF ene 
educution to kine abit age 


Woh ite wondertal Mustrations: with tty firrt qoblicutton of Hoe Sage of the forty-might Stntrs oF the 
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Dept. H, Nationa! Geographic Sociery, . 
lieth ond M Streets. Waushington, D>, &. i _ 
Mosse seed _copies of “FLAGS OF THE WORLD,” bound tn —_—_—= Fre 
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The New Shaving Stick 










Corcates “Handy Gnp” combines economy, convemence, 
speed, and comfort better than any other shaving preparation. We 
couldn't improve the soap, so in each detail of economy and con- 
venience we improved the box to make it worthy of its contents. 
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The Last Word in Shaving 
Convenience & Economy 


anda This is a Time for Little Economies 













